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What’s New in the Guidelines? (Last updated July 31, 2012; last reviewed
July 31, 2012)

Key changes made to update the September 14, 2011, version of the guidelines are summarized below.
Throughout the revised guidelines, significant updates are highlighted and discussed. The addendum to the
guidelines—Supplement: Safety and Toxicity of Individual Antiretroviral Agents in Pregnancy—
includes updated information from the Antiretroviral Pregnancy Registry and updates on recent studies of
various antiretroviral agents in human pregnancy.

Lessons from Clinical Trials of Antiretroviral Interventions to Reduce Perinatal
Transmission of HIV and Table 3, Results of Major Studies on Antiretroviral Prophylaxis
to Prevent Mother-to-Child Transmission of HIV:

* Table 3 updated to include data on 48-week results of the Breastfeeding and Nutrition (BAN) study
in Malawi.

Preconception Counseling and Care for HIV-Infected Women of Childbearing Age and
Table 4, Drug Interactions Between Hormonal Contraceptives and Antiretroviral Agents:

» Table 4 updated to include data on hormonal contraceptive interactions with rilpivirine and raltegravir.

* Reproductive Options for HIV-Concordant and Serodiscordant Couples:
0 For serodiscordant couples who want to conceive, use of antiretroviral therapy is now
recommended for the HIV-infected partner, with the strength of the recommendation differing
based on the CD4-cell count of the infected partner:

- Al for CD4 T-lymphocyte (CD4-cell) count <550 cells/mm?, BIII for CD4-cell count >550
cells/mm?). If therapy is initiated, maximal viral suppression is recommended before
conception is attempted (AIILI).

0 Added discussion of the pre-exposure prophylaxis (PrEP) studies in heterosexual couples, with a
new recommendation regarding PrEP in discordant couples who wish to conceive. Discussion
includes information on counseling, laboratory testing, and monitoring of individuals on PrEP and
importance of reporting uninfected women who become pregnant on PrEP to the Antiretroviral
Pregnancy Registry:

- Periconception administration of antiretroviral PrEP for HIV-uninfected partners may offer an
additional tool to reduce the risk of sexual transmission (CIII). The utility of PrEP of the uninfected
partner when the infected partner is receiving antiretroviral therapy has not been studied.

Antepartum Care

* General Principles Regarding Use of Antiretroviral Drugs During Pregnancy:

0 Initial assessment for HIV-infected pregnant women expanded to include screening for hepatitis C
virus and tuberculosis infection, as well as history of side effects or toxicities from prior
antiretroviral drug regimens.

0 Additional benefit of antiretroviral drug regimens expanded to include benefits of therapy for
reducing sexual transmission to discordant partners when viral suppression is maintained, with
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discussion of the HPTN 052 trial results.

* Recommendations for Use of Antiretroviral Drugs During Pregnancy and Table 5,
Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data
in Human Pregnancy and Recommendations for Use in Pregnancy:

0 Modified recommendations regarding categorization of various antiretroviral agents in categories
of drugs that are preferred, alternative, or use in special circumstances.

0 Nucleoside reverse transcriptase inhibitors:
- Didanosine and stavudine moved from alternative NRTI category to use in special
circumstances category because they have more toxicity than the preferred and alternative
NRTI drugs.

0 Protease inhibitors:
- Atazanavir with low-dose ritonavir boosting moved from an alternative protease inhibitor to a
preferred protease inhibitor for use in antiretroviral-naive pregnant women, along with
lopinavir/ritonavir, because of increased information on safety in pregnancy.

- Darunavir moved from insufficient data to recommend use to an alternative protease
inhibitor for use in antiretroviral-naive pregnant women.

0 Integrase inhibitors:
- Raltegravir moved from insufficient data to recommend use to use in special
circumstances for antiretroviral-naive pregnant women when preferred or alternative agents
cannot be used.

 HIV-Infected Pregnant Women Who Have Never Received Antiretroviral Drugs
(Antiretroviral Naive):

0 Increased discussion on when to initiate an antiretroviral drug regimen in pregnant women:

- The decision as to whether to start the regimen in the first trimester or delay until 12 weeks’
gestation will depend on CD4-cell count, HIV RNA levels, and maternal conditions such as
nausea and vomiting (AIII). Earlier initiation of a combination antiretroviral regimen may be
more effective in reducing transmission, but benefits must be weighed against potential fetal
effects of first-trimester drug exposure.

o HIV-Infected Pregnant Women Who Are Currently Receiving Antiretroviral Therapy:

0 Discussion of efavirenz use in the first trimester:

- Because the risk of neural tube defects is restricted to the first 5 to 6 weeks of pregnancy and
pregnancy is rarely recognized before 4 to 6 weeks of pregnancy, and unnecessary
antiretroviral drug changes during pregnancy may be associated with loss of viral control and
increased risk of perinatal transmission, efavirenz can be continued in pregnant women
receiving an efavirenz-based regimen who present for antenatal care in the first trimester,
provided the regimen produces virologic suppression (CIII).

* Special Situations - Failure of Viral Suppression:

0 Use of raltegravir in late pregnancy in women with high viral loads to decrease viral load
discussed but not endorsed. The efficacy and safety of this approach have not been evaluated and
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only anecdotal reports are available. In the setting of a failing regimen related to nonadherence
and/or resistance, there are concerns that the addition of a single agent may further increase risk of
resistance and potential loss of future effectiveness with raltegravir. Until more data become
available on the safety of raltegravir use in pregnancy, this approach cannot be recommended.

Special Considerations Regarding the Use of Antiretroviral Drugs by HIV-Infected
Pregnant Women and Their Infants

* Combination Antiretroviral Drug Regimens and Pregnancy Outcome:

0 Addition of a new table—Table 7— Results of Studies Assessing Association Between
Antiretroviral Regimens and Preterm Delivery—that summarizes the results of studies assessing
the association between antiretroviral regimens and preterm delivery.

Intrapartum Care

* Intrapartum Antiretroviral Therapy/Prophylaxis:

0 Discussion of use of intravenous (IV) zidovudine during labor and maternal viral load:
- IV zidovudine is no longer required for HIV-infected women receiving combination
antiretroviral regimens who have HIV RNA <400 copies/mL near delivery (BII).

- HIV-infected women with HIV RNA >400 copies/mL (or unknown HIV RNA) near delivery
should be administered IV zidovudine during labor, regardless of antepartum regimen or mode
of delivery (AI).

- Based on pharmacokinetic data, in women with HIV RNA >400 copies/mL near delivery for
whom zidovudine is recommended, IV would be preferred to oral administration in the United
States; in situations where IV administration is not possible, oral administration can be considered.

Postpartum Care

e Infant Antiretroviral Prophylaxis and Table 9, Recommended Neonatal Dosing for Prevention
of Mother-to-Child Transmission of HIV:

0 Table 9 revised to reflect neonatal dosing only of zidovudine (in term and preterm infants) and
nevirapine in the regimen used in the NICHD-HPTN 040 study.

0 Choice of neonatal antiretroviral drug prophylaxis includes discussion of the NICHD-HPTN 040
study and concerns regarding use of lopinavir/ritonavir in neonates.

0 Addition of new pharmacokinetic data on nevirapine in preterm infants.

e Initial Postnatal Management of the HIV-Exposed Neonate:

0 Because of the potential for enhanced hematologic toxicity in infants receiving a
zidovudine/lamivudine-containing prophylaxis regimen, a recheck of hemoglobin and neutrophil
counts is recommended 4 weeks after initiation of prophylaxis (Al).

0 New recommendation that health care providers should routinely inquire about premastication of
foods fed to infants, instruct HIV-infected caregivers to avoid this practice, and advise on safer
feeding options (AII).
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Introduction (Last updated July 31, 2012; last reviewed July 31, 2012)

Recommendations regarding HIV screening and treatment of pregnant women and prophylaxis for perinatal
transmission of HIV have evolved considerably in the United States over the last 25 years, reflecting changes
in the epidemic and the science of prevention."> With the implementation of recommendations for universal
prenatal HIV counseling and testing, antiretroviral (ARV) prophylaxis, scheduled cesarean delivery, and
avoidance of breastfeeding, the rate of perinatal transmission of HIV has dramatically diminished to less than
2% in the United States and Europe.*

These guidelines update the September 14, 2011, Recommendations for Use of Antiretroviral Drugs in
Pregnant HIV-1-Infected Women for Maternal Health and Interventions to Reduce Perinatal HIV
Transmission in the United States. The Department of Health and Human Services Panel on Treatment of
HIV-Infected Pregnant Women and Prevention of Perinatal Transmission, a working group of the Office of
AIDS Research Advisory Council, develops these guidelines. The guidelines provide health care providers
with information for discussion with HIV-infected pregnant women to enable the patient/provider team to
make informed decisions regarding the use of ARV drugs during pregnancy and use of scheduled cesarean
delivery to reduce perinatal transmission of HIV. The recommendations in the guidelines are accompanied by
discussion of various circumstances that commonly occur in clinical practice and the factors influencing
treatment considerations. The Panel recognizes that strategies to prevent perinatal transmission and concepts
related to management of HIV disease in pregnant women are rapidly evolving and will consider new
evidence and adjust recommendations accordingly. The updated guidelines are available from the AIDSinfo
website (http://aidsinfo.nih.gov).

Health care providers considering the use of ARV agents for HIV-infected women during pregnancy must
take into account two separate but related issues:

1. ARV treatment of maternal HIV infection and

2. ARV chemoprophylaxis to reduce the risk of perinatal transmission of HIV.

The benefits of ARV drugs for a pregnant woman must be weighed against the risks of adverse events to the
woman, fetus, and newborn. Combination drug regimens are considered the standard of care both for
treatment of HIV infection and for prevention of perinatal transmission of HIV.%7 After provider counseling
and discussion on ARV drug use during pregnancy, a pregnant woman’s informed choice on whether to take
ARV drugs for her treatment, for prevention of mother-to-child transmission, and/or to follow other medical
recommendations intended to reduce perinatal transmission of HIV should be respected. Coercive and
punitive policies are potentially counterproductive; they may undermine provider-patient trust and could
discourage women from seeking prenatal care and adopting health care behaviors that optimize fetal and
neonatal well-being.

The current guidelines have been structured to reflect the management of an individual mother-child pair and
are organized into a brief discussion of preconception care followed by principles for management of a
woman and her infant during the antepartum, intrapartum, and postpartum periods. Although perinatal
transmission of HIV occurs worldwide, these recommendations have been developed for use in the United
States. Alternative strategies may be appropriate in other countries. Policies and practices in other countries
regarding the use of ARV drugs for reduction of perinatal transmission of HIV may differ from the
recommendations in these guidelines and will depend on local considerations, including availability and cost
of ARV drugs, accessibility of facilities for safe intravenous infusions during labor, and local
recommendations regarding breastfeeding by HIV-infected women.
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Guidelines Development Process

Table 1. Outline of the Guidelines Development Process

Topic

Comment

Goal of the guidelines

Provide guidance to HIV care practitioners on the optimal use of antiretroviral (ARV) agents in
pregnant women for treatment of HIV infection and for prevention of mother-to-child transmission
(PMTCT) of HIV in the United States.

Panel members

The Panel is composed of approximately 30 voting members who have expertise in management of
pregnant HIV-infected women (such as training in either obstetrics/gynecology or women’s health)
and interventions for PMTCT (such as specialized training in pediatric HIV infection) as well as
community representatives with knowledge of HIV infection in pregnant women and interventions for
PMTCT. The U.S. government representatives, appointed by their agencies, include at least 1
representative from each of the following Department of Health and Human Services agencies: the
Centers for Disease Control and Prevention, the Food and Drug Administration (FDA), the Health
Resources and Services Administration (HRSA), and the National Institutes of Health (NIH).
Members who do not represent U.S. government agencies are selected by Panel members after an
open announcement to call for nominations. Each member serves on the Panel for a 3-year period,
with an option for reappointment. A list of all Panel members can be found in the Panel Roster.

Financial disclosures

All members of the Panel submit a written financial disclosure annually reporting any association
with manufacturers of ARV drugs or diagnostics used for management of HIV infections. A list of
the latest disclosures is available on the AIDS/info website (http:/aidsinfo.nih.gov).

Users of the guidelines

Providers of care to HIV-infected pregnant women and to HIV-exposed infants

Developer

Panel on Treatment of HIV-Infected Pregnant Women and Prevention of Perinatal Transmission—
a working group of OARAC

Funding source

Office of AIDS Research, NIH

Evidence for
recommendations

The recommendations in these guidelines are generally based on studies published in peer-
reviewed journals. On some occasions, particularly when new information may affect patient safety,
unpublished data presented at major conferences or prepared by the FDA and/or manufacturers as
warnings to the public may be used as evidence to revise the guidelines.

Recommendation
grading

See Table 2.

Method of synthesizing
data

Each section of the guidelines is assigned to a small group of Panel members with expertise in the
area of interest. A structured literature search is conducted by staff from the HIV/AIDS National
Resource Center at the Francois-Xavier Bagnoud Center (through funding from HRSA) and provided
to the Panel working group. The members review and synthesize the available data and propose
recommendations to the entire Panel. The Panel discusses and votes on all proposals during monthly
teleconferences. Proposals receiving endorsement from a consensus of members are included in the
guidelines as official Panel recommendations.

Other guidelines

These guidelines focus on HIV-infected pregnant women and their infants. Other guidelines outline
the use of ARV agents in non-pregnant HIV-infected adults and adolescents, HIV-infected children,
and people who experience occupational or nonoccupational exposure to HIV. The guidelines
described are also available on the AIDSinfo website (http:/aidsinfo.nih.gov). Preconception
management for non-pregnant women of reproductive age is briefly discussed in this document.
However, for more detailed discussion on issues of treatment of non-pregnant adults, the Working
Group defers to the designated expertise offered by Panels that have developed those guidelines.
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Guidelines Development Process

Table 1. Outline of the Guidelines Development Process, cont’d

Topic

Comment

Update plan

The Panel meets monthly by teleconference to review data that may warrant modification of the
guidelines. Updates may be prompted by new drug approvals (or new indications, new dosing
formulations, or changes in dosing frequency), significant new safety or efficacy data, or other
information that may have a significant impact on the clinical care of patients. In the event of
significant new data that may affect patient safety, the Panel may issue a warning announcement
and accompanying recommendations on the AIDSinfo website until the guidelines can be updated
with appropriate changes. Updated guidelines are available at the AIDSinfo website

(http://aidsinfo.nih.gov).

Public comments

A 2-week public comment period follows release of the updated guidelines on the AIDSinfo website.
The Panel reviews comments received to determine whether additional revisions to the guidelines
are indicated. The public may also submit comments to the Panel at any time at
contactus@aidsinfo.nih.gov.

Basis for Recommendations

Recommendations in these guidelines are based on scientific evidence and expert opinion. Each
recommended statement is rated with a letter of A, B, or C that represents the strength of the
recommendation and with a numeral I, II, or III, according to the quality of evidence.

Table 2. Rating Scheme for Recommendations

Strength of Recommendation Quality of Evidence for Recommendation

A: Strong recommendation for the statement I: One or more randomized trials with clinical outcomes and/or validated
B: Moderate recommendation for the statement

C: Optional recommendation for the statement

laboratory endpoints

II: One or more well-designed, nonrandomized trials or observational
cohort studies with long-term clinical outcomes

llI: Expert opinion
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Lessons from Clinical Trials of Antiretroviral Interventions to

Reduce Perinatal Transmission of HIV (Last updated July 31, 2012; last
reviewed July 31,2012)

Overview

One of the major achievements in HIV research was the demonstration by the Pediatric AIDS Clinical Trials
Group 076 (PACTG 076) clinical trial that administration of zidovudine to pregnant women and their infants
could reduce risk of perinatal transmission by nearly 70%.' Following the results of PACTG 076, in the
United States and in other resource-abundant countries, implementation of the zidovudine regimen coupled
with increased antenatal HIV counseling and testing rapidly resulted in significant declines in transmission.?
Subsequent clinical trials and observational studies demonstrated that combination antiretroviral (ARV)
prophylaxis (initially dual- and then triple-combination therapy) given to a mother antenatally was associated
with further declines in transmission to less than 2%.% %7 Current estimates indicate that fewer than 200 HIV-
infected infants are now born each year in the United States.*®?

Each individual birth of an infected infant is a sentinel event representing missed opportunities and barriers
to prevention.'® ! Important obstacles to elimination of perinatal transmission in the United States include
the continued increase in HIV infection in women of childbearing age;!? absent or delayed prenatal care,
particularly in women using illicit drugs; acute (primary) infection in late pregnancy and in women who are
breastfeeding; poor adherence to prescribed ARV regimens in pregnant women; and lack of full
implementation of routine, universal prenatal HIV counseling and testing.” - 13

Following the results of PACTG 076, researchers began to explore the development of shorter, less
expensive prophylactic regimens more applicable to resource-constrained settings. Clinical trials initially
focused on shortened zidovudine-alone prophylaxis regimens and moved to evaluating whether combination
ARV regimens, such as short-course zidovudine combined with lamivudine, might have improved efficacy
over zidovudine alone. Studies also evaluated whether even simpler, less expensive, single-drug regimens,
such as single-dose intrapartum/neonatal nevirapine, would be effective and whether combining such
regimens with other short-course regimens might result in improved efficacy. These studies have provided
important insights into the mechanisms of action of ARV drugs in reducing perinatal transmission and in
determining optimal regimens for use in the United States and other resource-rich countries.
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Mechanisms of Action of Antiretroviral Prophylaxis in Reducing Perinatal Transmission
of HIV (Last updated July 31, 2012; last reviewed July 31, 2012)

Panel’s Recommendation

» Antiretroviral (ARV) drugs reduce perinatal transmission by several mechanisms, including lowering maternal antepartum
viral load and providing infant pre- and post-exposure prophylaxis. Therefore, combined antepartum, intrapartum, and
infant ARV prophylaxis is recommended to prevent perinatal transmission of HIV (Al).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or
more well-designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Ill = Expert opinion

Antiretroviral (ARV) drugs can reduce perinatal transmission through a number of mechanisms. Antenatal
drug administration decreases maternal viral load in blood and genital secretions, which is a particularly
important mechanism of action in women with high viral loads. Even among women with HIV RNA levels
<1,000 copies/mL, however, ARV drugs have been shown to reduce risk of transmission.! In addition, the
level of HIV RNA at delivery and receipt of antenatal ARV drugs are independently associated with risk of
transmission, suggesting that reduction in viral load is not solely responsible for the efficacy of ARV
prophylaxis.>3

Another mechanism of protection is infant pre-exposure prophylaxis achieved by administering ARV drugs
that cross the placenta from mothers to infants and produce adequate systemic drug levels in the infants. This
mechanism of protection likely is particularly important during passage through the birth canal, a time when
infants receive intensive exposure to maternal genital-tract virus. Infant post-exposure prophylaxis is
achieved by administering drugs to infants after birth. This intervention provides protection from cell-free or
cell-associated virus that may have entered the fetal/infant systemic circulation through maternal-fetal
transfusion associated with uterine contractions during labor or systemic dissemination of virus swallowed
during infant passage through the birth canal.

The efficacy of ARV drugs in reducing perinatal transmission likely is multifactorial, and each of the
mechanisms previously described may make a contribution. The importance of the pre- and post-exposure
components of prophylaxis in reducing perinatal transmission is demonstrated by the efficacy of
interventions that involve administration of ARV only during labor and/or to the newborns, discussed in the
next section.*1?
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Lessons from International Clinical Trials of Short-Course Antiretroviral Regimens for
Prevention of Perinatal Transmission of HIV (Last updated July 31, 2012; last reviewed
July 31, 2012)

A number of regimens have been identified that are effective in reducing perinatal transmission in resource-
limited countries (see Table 3). In many cases, direct comparison of results from trials of these regimens is
not possible because the studies involved diverse patient populations residing in different geographic
locations, infected with diverse viral subtypes, and with different infant feeding practices. However, some
generalizations are relevant to understanding use of antiretroviral (ARV) drugs for prevention of perinatal
transmission in both resource-limited and resource-rich countries.

Combination antenatal prophylaxis taken over a longer duration is more effective than a short-course single-
drug regimen in reducing perinatal transmission.

The use of ARV drugs to prevent transmission is highly effective, even in HIV-infected women with
advanced disease.!:? Efficacy has been demonstrated for a number of short-course ARV regimens, including
those with zidovudine alone; zidovudine plus lamivudine; single-dose nevirapine; and single-dose nevirapine
combined with either short-course zidovudine or zidovudine/lamivudine.*'? In general, combination
regimens are more effective than single-drug regimens in reducing perinatal transmission. In addition, for
prevention of perinatal transmission, administration of ARV drugs during the antepartum, intrapartum, and
postpartum periods is superior to administration of ARV drugs only during the antepartum and intrapartum
periods or intrapartum and postpartum periods.* > 14

Almost all trials in resource-limited countries have included oral intrapartum prophylaxis, with varying
durations of maternal antenatal and/or infant (and sometimes maternal) postpartum prophylaxis. Perinatal
transmission is reduced by regimens with antenatal components starting as late as 36 weeks’ gestation and
lacking an infant prophylaxis component.”!! However, longer duration antenatal ARV prophylaxis (starting
at 28 weeks’ gestation) is more effective than shorter duration ARV prophylaxis (starting at 36 weeks’
gestation), suggesting that a significant proportion of in utero transmission occurs between 28 and 36 weeks’
gestation.!'? Analyses from the European National Study of HIV in Pregnancy and Childhood have shown
that efficacy is increased with even longer duration antenatal ARV prophylaxis (starting before 28 weeks’
gestation), with each additional week of a triple-drug regimen corresponding to a 10% reduction in risk of
transmission after adjustment for viral load, mode of delivery, and sex of the infant.!> More prolonged infant
post-exposure prophylaxis does not appear to substitute for longer duration maternal ARV prophylaxis.!?

No trials have directly compared the efficacy of zidovudine plus single-dose nevirapine with a triple-drug
ARV regimen for prevention of in utero transmission in women with higher CD4 T-lymphocyte (CD4-cell)
counts. In African women with CD4-cell counts ranging from 200 to 500 cells/mm?, the Kesho Bora trial
compared a triple-ARV drug prophylaxis regimen with zidovudine plus single-dose nevirapine prophylaxis,
both started at 28 weeks’ gestation or later. The women in the triple-drug arm continued the drugs until
breastfeeding ceased, but those in the zidovudine/single-dose nevirapine arm did not receive postnatal
prophylaxis. Although the rate of postnatal transmission was significantly lower in the triple-drug arm than in
the zidovudine/single-dose nevirapine arm without postnatal prophylaxis, the rates of transmission at birth
were similar in women randomized to a triple-drug regimen (1.8%) and women randomized to antepartum
zidovudine/single-dose nevirapine (2.5%); for women with CD4-cell counts from 350 to 500 cells/mm?, the
rate of infection at birth was 1.7% in each arm.'® However, the study was not powered to address equivalence
between regimens in preventing in utero infection in women with higher CD4-cell counts and the drugs in
both arms were administered antepartum for only 6 weeks.

Regimens that do not include maternal ARV prophylaxis during pregnancy have been evaluated because
some women may lack antenatal care and present for prenatal care for the first time when they go into labor.
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Regimens that include only intrapartum and postpartum drug administration also have been shown to be
effective in reducing perinatal transmission.*> However, without continued infant post-exposure prophylaxis,
intrapartum pre-exposure prophylaxis alone with nucleoside reverse transcriptase inhibitor drugs
(zidovudine/lamivudine) is not effective in reducing transmission.* The SAINT trial demonstrated that
intrapartum/postpartum zidovudine/lamivudine and single-dose intrapartum/newborn nevirapine are similar
in efficacy and safety.’

Combination infant ARV prophylaxis is recommended in the United States for infants whose mothers have
not received antenatal ARV drugs.

In some situations, it may be impossible to administer maternal antepartum and intrapartum therapy and only
infant prophylaxis may be an option. In the absence of maternal therapy, the standard infant prophylaxis
regimen of 6 weeks of zidovudine was effective in reducing HIV transmission compared with no
prophylaxis, based on epidemiologic data in resource-rich countries.!” A trial in Malawi in breastfeeding
infants demonstrated that adding 1 week of zidovudine therapy to infant single-dose nevirapine reduced risk
of transmission by 36% compared with infant single-dose nevirapine alone.®

To define the optimal infant prophylaxis regimen in the absence of maternal antepartum ARV drug
administration in a formula-fed population of infants such as in the United States, the NICHD-HPTN
040/P1043 (NCT00099359) multicountry (Argentina, Brazil, South Africa, and the United States) clinical
trial enrolled 1,735 formula-fed infants born to HIV-infected mothers who did not receive ARV drugs during
the current pregnancy before labor (if women presented early enough, intravenous intrapartum zidovudine
was given).!® The study compared 3 infant ARV regimens: standard 6 weeks of zidovudine alone versus 6
weeks of zidovudine plus 3 doses of nevirapine given in the first week of life (first dose birth to 48 hours;
second dose 48 hours after first dose; third dose 96 hours after second dose) versus 6 weeks of zidovudine
plus lamivudine and nelfinavir given from birth through age 2 weeks. The study demonstrated that the
combination regimens reduced risk of intrapartum transmission by approximately 50% compared with infant
prophylaxis with zidovudine alone (see Table 3). Based on these data, combination ARV prophylaxis is now
recommended in the United States for infants whose mothers have not received antenatal ARV drugs (see

Infant Antiretroviral Prophylaxis).

Adding single-dose intrapartum nevirapine is not recommended for women in the United States who are
receiving standard recommended antenatal ARV prophylaxis.

Several studies in formula-fed and breastfed populations in resource-limited countries have found that adding
maternal/infant single-dose nevirapine to a maternal short-course zidovudine or zidovudine/lamivudine
regimen increased efficacy compared with the short-course regimen alone.'* !%-2° Whether single-dose
nevirapine provides any additional efficacy when combined with the standard recommended combination
ARV prophylaxis regimens used in the United States was evaluated in PACTG 316, a clinical trial conducted
in the United States, Europe, Brazil, and the Bahamas. This study demonstrated that for nonbreastfeeding
women in resource-rich countries, the addition of single-dose nevirapine did not offer significant benefit in
the setting of combination ARV prophylaxis throughout pregnancy and very low viral load at the time of
delivery.?! Thus, adding single-dose intrapartum nevirapine is not recommended for women in the United
States who are receiving standard recommended antenatal ARV prophylaxis (see Intrapartum Care).

Breastfeeding by HIV-infected women is not recommended in the United States.

Breastfeeding by HIV-infected women (including those receiving ARV drugs) is not recommended in the
United States where replacement feeding is affordable, feasible, acceptable, sustainable, and safe and the risk
of infant mortality due to diarrheal and respiratory infections is low. A number of studies have evaluated the
use of maternal or infant ARV prophylaxis during breastfeeding to reduce postnatal transmission (see Table
3). Observational data and randomized clinical trials have demonstrated that infant prophylaxis (primarily

Recommendations for Use of Antiretroviral Drugs in Pregnant HIV-1-Infected Women for Maternal Health and Interventions to
Reduce Perinatal HIV Transmission in the United States B-6



using daily infant nevirapine) during breastfeeding significantly decreases risk of postnatal transmission in
breast milk and that maternal triple-drug prophylaxis during breastfeeding likewise decreases postnatal
infection.! 162227 Maternal prophylaxis with triple-drug regimens may be less effective than infant
prophylaxis when the maternal triple regimen is first started postpartum or late in pregnancy because it takes
several weeks to months before full viral suppression in breast milk is achieved.?® ?® Importantly, although
significantly lowering the risk of postnatal infection, neither infant nor maternal postpartum ARV
prophylaxis completely eliminates the risk of HIV transmission through breast milk. Therefore, breastfeeding
is not recommended for HIV-infected women in the United States (including those receiving combination
ARV drug regimens). Finally, both infant nevirapine prophylaxis and maternal triple-drug prophylaxis during
breastfeeding may be associated with development of ARV drug resistance in infants who become infected
despite prophylaxis.?-3? Three studies have found multiclass drug resistance in breastfeeding infants who

became infected despite maternal triple-drug prophylaxis.

30-33

Table 3. Results of Major Studies on Antiretroviral Prophylaxis to Prevent Mother-to-Child
Transmission of HIV (page 1 of 9)

Ivory Coast, Burkina Faso'® 3
Breastfeeding

Oral IP

mother only

Study . . Mother-to-Child
Location(s) A(lll\t&:’e)t::\:lggl A"Iﬁ'::;'m;“d Postpartum | Transmission (MTCT) Rate
Mode of Infant Feeding and Efficacy
PACTG 076 ZDV vs. placebo | Long (from 14 weeks) | Long (6 weeks), | « MTCT at 18 months was
United States, France®* W IP infant only 8.3% in ZDV arm vs. 25.5%
Formula feeding in placebo arm (68%
efficacy).

CDCG short-course ZDV trial ZDV vs. placebo | Short (from 36 weeks) | None * MTCT at 6 months was 9.4%
Thailand! Oral IP in ZDV arm vs. 18.9% in
Formula feeding ra placebo arm (50% efficacy).
DITRAME (ANRS 049a) trial | ZDV vs. placebo | Short (from 36 weeks) | Short (1 week), | * MTCT was 18.0% in ZDV arm

vs. 27.5% in placebo arm at 6
months (38% efficacy) and
21.5% vs. 30.6% at 15
months (30% efficacy).

* MTCT was 22.5% in ZDV arm
vs. 30.2% in placebo arm in
pooled analysis at 24 months
(26% efficacy).

CDC short-course ZDV trial
lvory Coast® 1°
Breastfeeding

ZDV vs. placebo

Short (from 36 weeks)
Oral IP

None

* MTCT was 16.5% in ZDV arm
vS. 26.1% in placebo arm at 3
months (37% efficacy).

e MITCT was 22.5% in ZDV arm
vS. 30.2% in placebo arm in
pooled analysis at 24 months
(26% efficacy).
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Table 3. Results of Major Studies on Antiretroviral Prophylaxis to Prevent Mother-to-Child
Transmission of HIV (page 2 of 9)

Study
Location(s)
Mode of Infant Feeding

Antiretroviral
(ARV) Drugs

Antepartum and
Intrapartum

Postpartum

Mother-to-Child
Transmission (MTCT) Rate
and Efficacy

PETRA trial

South Africa, Tanzania, and
Uganda*

Breastfeeding and formula
feeding

AP/IP/PP ZDV +
3TC vs. IP/PP
ZDV + 3TC vs. IP-
only ZDV + 3TC
vs. placebo

Short (from 36 weeks)
Oral IP

Short (1 week),
mother and
infant

* MTCT was 5.7% at 6 weeks
for AP/IP/PP ZDV + 3TC,
8.9% for IP/PP ZDV + 3TC,
14.2% for IP-only ZDV + 3TC,
and 15.3% for placebo
(efficacy compared with
placebo: 63%, 42%, and 0%,
respectively).

e MITCT was 14.9% at 18
months for AP/IP/PP ZDV +
3TC, 18.1% for IP/PP ZDV +
3TC, 20.0% for IP-only ZDV +
3TC, and 22.2% for placebo
(efficacy compared with
placebo: 34%, 18%, and 0%,
respectively).

HIVNET 012 trial Uganda®
Breastfeeding

sdNVP vs. ZDV

No AP ARV

Oral IP: sdNVP vs. oral
ZDV

sdNVP within
72 hours of
birth, infant
only vs. ZDV (1
week), infant
only

* MTCT was 11.8% in NVP arm
vs. 20.0% in ZDV arm at 6-8
weeks (42% efficacy); 15.7%
in NVP arm vs. 25.8% in ZDV
arm at 18 months (41%
efficacy).

SAINT trial

South Africa’
Breastfeeding and formula
feeding

sdNVP vs. ZDV +
31C

No AP ARV

Oral IP: sdNVP vs.
ZDV + 3TC

sdNVP within
48 hours of
birth, mother
and infant vs.
ZDV + 3TC (1
week), mother
and infant

* MTCT was 12.3% in sdNVP
armvs. 9.3% in ZDV + 3TC
arm at 8 weeks (difference
not statistically significant,
P=0.11).

Perinatal HIV Prevention
Trial (PHPT-1)
Thailand!?

Formula feeding

Four ZDV
regimens with
different
durations of AP
and infant PP
administration, no
placebo

Long (from 28 weeks),
short (from 36 weeks)

Oral IP

Long (6 weeks),
short (3 days),
infant only

* Short-short arm stopped at
interim analysis (10.5%).
MTCT was 6.5% in long-long
armvs. 4.7% in long-short
arm and 8.6% in short-long
arm at 6 months (no
statistical difference). /In utero
transmission was
significantly higher with short
vs. long maternal therapy
regimens (5.1% vs. 1.6%).
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Table 3. Results of Major Studies on Antiretroviral Prophylaxis to Prevent Mother-to-Child
Transmission of HIV (page 3 of 9)

Study . . Mother-to-Child

Location(s) A(IR:;I";i)tI‘D(::IIII':l Anlﬁ':aa'::,'t':l;“d Postpartum | Transmission (MTCT) Rate
Mode of Infant Feeding 9 P and Efficacy
PACTG 316 trial Bahamas, | sdNVP vs. placebo | Nonstudy ARV Placebo vs. * 77% of women received dual-
Belgium, Brazil, France, among women regimen sdNVP within or triple-combination ARV
Germany, Italy, Spain, already receiving ] 72 hours of regimens during pregnancy.
Sweden, Switzerland, ZDV alone (23%) | Oral IP-placebo vs. .y, | .
United Kingdom, United or ZDV + other SdNVP + IV ZDV nonstudy ARV | Trial stopped ea_rly because O_f
States?! ARV drugs (77% drugs (ZDV), ver})/ low MIGT in both armf.
Formula feeding combination infant only 1.4% in sdNVP arn: vs. 1.6%

therapy) in placebo arm (53% of MTCT

was in utero).

Breastfeeding

1 week, infant
only

Perinatal HIV Prevention ZDV alone vs. ZDV | ZDV from 28 weeks | ZDV for 1 week | e ZDV-alone arm was stopped
Trial (PHPT-2) + maternal and ] with or without | because of higher MTCT than
Thailand? infant saNvPvs, | Oral IP-ZDValone or | ¢unvp infant | the NVP-NVP arm (6.3% vs.
Formula feeding ZDV + maternal ZDV + sdNVP only 1.1%). In arms in which the
sdNVP mother received sdNVP, MTCT
rate did not differ significantly
between the infant receiving or
not receiving SANVP (2.0% vs.
2.8%).
DITRAME Plus (ANRS Open label, ZDV + | ZDV from 36 weeks | sdNVP +ZDV |« MTCT was 6.5% (95% Cl,
1201.0) trial sdNVP _ for 1 week, 3.9%-9.1%) at 6 weeks;
Ivory Coast'* Oral IP- ZDV plus infant only MTCT for historical control
Breastfeeding and formula SdNVP group receiving short ZDV
feeding (98% breastfed) was 12.8%.
DITRAME Plus (ANRS Open label, ZDV + | ZDV +3TC from 32 | sdNVP +ZDV | « MTCT was 4.7% (95% Cl,
1201.1) trial 3TC + sdNVP weeks (stopped at 3 | for 1 week, 2.4%—7.0%) at 6 weeks;
Ivory Coast'* days PP) infant only MTCT for historical control
Breastfeeding and formula . group receiving short ZDV
feeding Oral IP- ZDV + 3TC + (98% breastfed) was 12.8%.
sdNVP
NVAZ trial Neonatal sdNVP No AP or IP ARV sdNVP with or | « MTCT was 15.3% in sdNVP +
Malawi¢ vs. sdNVP + ZDV | (latecomers) without ZDV for | ZDV arm and 20.9% in
Breastfeeding 1 week, infant sdNVP-only arm at 6-8 weeks.
only MTCT rate at 6-8 weeks
among infants who were HIV
uninfected at birth was 7.7%
and 12.1%, respectively (36%
efficacy).
Postnatal NVP + ZDV trial Neonatal sdNVP No AP ARV SdNVP with or | « MTCT was 16.3% in NVP +
Malawi’ vs. sdNVP + ZDV Oral IP: sdNVP without ZDV for | ZDV arm and 14.1% in sdNVP-

only arm at 6-8 weeks
(difference not statistically
significant). MTCT rate at 6-8
weeks among infants who were
HIV uninfected at birth was
6.5% and 16.9%, respectively.
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Table 3. Results of Major Studies on Antiretroviral Prophylaxis to Prevent Mother-to-Child
Transmission of HIV (page 4 of 9)

Botswana??- 3¢

feeding

Breastfeeding and formula

ZDV with/without
maternal and infant
sdNVP and
with/without
breastfeeding

Revised: short-
course ZDV + infant
SdNVP with/without
maternal sdNVP and
with/without
breastfeeding;
women with CD4 T-
lymphocyte
(CD4-cell) counts
<200 cells/mm?
receive combination
therapy

ZDV from 34
weeks

Oral IP: ZDV +
either sdNVP vs.
placebo

randomization

Breastfeeding +
ZDV (infant) 6
months +
SdNVP, infant
only

VS.

Formula feeding
+ZDV (infant) 4
weeks + sdNVP,
infant only

Study . . Mother-to-Child
Location(s) A(:t&:;trnt::lrgl Anlt:il::ﬂal:'lt‘:l:]nd Postpartum | Transmission (MTCT) Rate
Mode of Infant Feeding g P and Efficacy
Post-exposure Infant Neonatal sSANVP vs. | No AP or IP ARV | sdNVP vs. ZDV | e For formula-fed infants only,
Prophylaxis ZDV for 6 weeks for 6 weeks MTCT was 14.3% in sdNVP
South Africa® armvs. 14.1% in ZDV arm at 6
Breastfeeding and formula weeks (not significant, P =
feeding 0.30). For breastfed infants
only, MTCT was 12.2% in
sdNVP arm and 19.6% in ZDV
arm (P=0.03).
Mashi Initial: short-course | 1st randomization | 2nd e |nitial design: In formula-

feeding arm, MTCT at 1 month
was 2.4% in maternal and
infant sANVP arm and 8.3% in
placebo arm (P =0.05). In
breastfeeding + infant ZDV
arm, MTCT at 1 month was
8.4% in sdNVP arm and 4.1%
in placebo arm (difference not
statistically significant).

* Revised design: MTCT at 1
month was 4.3% in maternal +

infant sdNVP arm and 3.7% in
maternal placebo + infant
sdNVP arm (no significant
difference; no interaction with
mode of infant feeding).

e MTCT at 7 months was 9.1% in
breastfeeding + ZDV arm and
5.6% in formula-feeding arm;
mortality at 7 months was 4.9%
in breastfeeding + ZDV arm vs.
9.3% in formula-feeding arm;
HIV-free survival at 18 months
was 15.6% breastfeeding +
ZDV armvs. 14.2% formula-
feeding arm.
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Table 3. Results of Major Studies on Antiretroviral Prophylaxis to Prevent Mother-to-Child
Transmission of HIV (page 5 of 9)

Study
Location(s)

Mode of Infant Feeding

Antiretroviral
(ARV) Drugs

Antepartum and
Intrapartum

Postpartum

Mother-to-Child
Transmission (MTCT) Rate
and Efficacy

SWEN

Breastfeeding

Uganda, Ethiopia, India?

sdNVP vs. NVP for 6
weeks

No AP ARV
Oral IP: sdNVP

Infant sANVP
vs. NVP for 6
weeks

e Postnatal infection in infants
uninfected at birth:

- MTCT at 6 weeks was 5.3%
in SANVP arm vs. 2.5% in
extended NVP arm (risk
ratio 0.54, P=0.009).

- MTCT at 6 months was
9.0% in sdNVP arm vs.
6.9% in extended NVP arm
(risk ratio 0.80, P=0.16).

* HIV-free survival was
significantly lower in extended
NVP arm at both 6 weeks and
6 months of age.

PEPI-Malawi Trial
Malawi??
Breastfeeding

sdNVP + ZDV for 1
week (control) vs.
two extended infant

No AP ARV
Oral IP: sdNVP (if

Infant SANVP +
ZDV for 1 week
(control) vs.

* Postnatal infection in infants
uninfected at birth:

regimens (NVP or mother presents in control + NVP - IVIT(())T_at age 6 weeks \A;as_
NVP/ZDV) for 14 time) for 14 weeks 5.1% in control vs. 1.7% in
weeks vs. control + extended NVP (67%
NVP/ZDV for 14 efficacy) and 1.6% in
weeks extended NVP/ZDV arms
(69% efficacy).
- MTCT at age 9 months was
10.6% in control vs. 5.2% in
extended NVP (51%
efficacy) and 6.4% in
extended NVP/ZDV arms
(40% efficacy).
* No significant difference in
MTCT between the extended
prophylaxis arms; however,
more hematologic toxicity with
NVP/ZDV.
MITRA Infant 3TC for 6 ZDV/3TC from 36 | Maternal * MTCT at age 6 months was
Tanzania® months weeks through ZDV/3TC for 1 4.9% (postnatal MTCT
Breastfeeding (observational) labor week; infant between ages 6 weeks and 6
3TC for 6 months was 1.2%).
months
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Table 3. Results of Major Studies on Antiretroviral Prophylaxis to Prevent Mother-to-Child
Transmission of HIV (page 6 of 9)

drug prophylaxis in
women with CD4-cell
counts of 200-500
cells/mm?

From 28 weeks
through labor

ZDV for 1 week

Arm 2: Maternal
ZDV/3TC for 1
week (no
further
postnatal
prophylaxis);
infant sANVP +
ZDV for 1 week
(no further
postnatal
prophylaxis)

Study . . Mother-to-Child
Location(s) A(:t&"'f)t:::":l A“ﬁ;’::'::ﬂ;“d Postpartum | Transmission (MTCT) Rate
Mode of Infant Feeding g P and Efficacy
Kisumu Breastfeeding Maternal triple-drug | ZDV/3TG/NVP Maternal * MTCT at age 6 months was
Study (KiBS) prophylaxis (NFV if CD4-cell ZDV/3TG/NVP 5.0% (postnatal MTCT
Kenya?’ (observational) count >250 (NFV if CD4-cell | between ages 7 days and 6
Breastfeeding cells/mm?) from count >250 months was 2.6%).
34 weeks through | cells/mm?) for
labor 6 months;
infant sdNVP
MITRA-PLUS Maternal triple-drug | ZDV/3TG/NVP Maternal * MTCT at age 6 months was
Tanzania®* prophylaxis (NFV if CD4-cell ZDV/3TC/NVP 5.0% (postnatal MTCT
Breastfeeding (observational) count >200 (NFV if CD4-cell | between ages 6 weeks and 6
cells/mm?) from count >200 months was 0.9%), not
34 weeks through | cells/mm?) for significantly different from 6
labor 6 months; months infant prophylaxis in
infant ZDV/3TC | MITRA.
for 1 week
Kesho Bora Antepartum Arm 1: Arm 1: Maternal | e MTCT at birth was 1.8% with
Multi-African!® ZDV/sdNVP with no | ZDV/3TG/LPV/r ZDV/3TC/LPV/r maternal triple-drug
Breastfeeding primarily postnatal prophylaxis ] for 6 months; prophylaxis Arm 1 and 2.5%
vs. maternal triple- QBT/ i.s dNVP infant SANVP + with ZDV/sdNVP Arm 2, not

significantly different. In

women with CD4-cell counts
350-500 cells/mm?, MTCT at
birth was 1.7% in both arms.

* MTCT at age 12 months was
5.4% with maternal triple-drug
prophylaxis Arm 1 and 9.5%
with ZDV/sdNVP (with no
further postnatal prophylaxis
after 1 week) Arm 2 (P=
0.029).

Mma Bana
Botswana'
Breastfeeding

Maternal triple-drug
prophylaxis
(compares 2
regimens) in women
with CD4-cell counts
>200 cells/mm?

Ar
DV/3TC/ABC

z
Arm 2:
ZDV/3TC/LPV/r

1:

=i

From 26 weeks
through labor

Arm 1: Maternal
ZDV/3TC/ABC
for 6 months;
infant SANVP +
ZDV for 4
weeks

Arm 2: Maternal
ZDV/3TCG/LPV/r
for 6 months;
infant SANVP +
ZDV for 4
weeks

* MTCT at age 6 months overall
was 1.3%: 2.1% in
ZDV/3TC/ABC Arm 1 and 0.4%
in ZDV/3TC/LPV/r Arm 2 (P =
0.53).
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Table 3. Results of Major Studies on Antiretroviral Prophylaxis to Prevent Mother-to-Child
Transmission of HIV (page 7 of 9)

sdNVP

for 6 months

Arm 3: Control as
above, then infant
NVP for 6 months

Study . . Mother-to-Child
Location(s) A(:g:;a)t:::::l A'}:‘i‘::;g'r't':‘:‘"d Postpartum Transmission (MTCT) Rate
Mode of Infant Feeding and Efficacy
BAN Postpartum No AP drugs Arm 1 (control): | » Postnatal infection in infants
Malawi®-37 maternal triple- IP reqi _ Maternal ZDV/3TC | uninfected at age 2 weeks:
Breastfeeding drug prophylaxis regimens: for 1 week; infant | MTCT at age 28 weeks was
vs. infant NVP in _ Arm 1 (control): sdNVP + ZDV/3TC 5.7% in control Arm 1: 2.9%
women with CD4- | ZDV/3TC + sdNVP | for 1 week ) .
cell counts >250 in maternal triple-drug
cells/mm? B Arm 2: ZDV/3TC + | Arm 2: Control as prophylaxis Arm 2 (P=0.009
sdNVP above, then vs. control); 1.7% in infant
maternal NVP Arm 3 (P <0.001 vs.
Arm 3: ZDV/STC + | 7Dv/3TC/LPV/r control).

- MTCT at age 48 weeks was
7.0% in control Arm 1; 4% in
maternal triple-drug
prophylaxis Arm 2 (P = 0.0273
vs. control); 4% in infant NVP
Arm 3 (P=0.0027 vs.
control).

* No significant difference
between maternal triple-drug
prophylaxis Arm 2 and infant
NVP Arm 3 (P=0.12 at 28
weeks and P=0.426 at 48
weeks).
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Table 3. Results of Major Studies on Antiretroviral Prophylaxis to Prevent Mother-to-Child
Transmission of HIV (page 8 of 9)

months of age

Arm 2: Daily

infant placebo
from 6 weeks
through age 6
months of age

Study . . Mother-to-Child
Location(s) A(:gﬁtrn‘::":l Al}:l(il::rtal:'lt‘:l:lnd Postpartum Transmission (MTCT) Rate
Mode of Infant Feeding g P and Efficacy
HPTN 046 Postpartum AP drugs allowed | All infants * |n infants uninfected at age 6
South Africa, Tanzania, prophylaxis of if required for received daily weeks, the 6-month infant HIV
Uganda, Zimbabwe?? breast milk maternal health NVP from birth infection rate was 1.1% (0.3%—
Breastfeeding transmission of through age 6 1.8%) in the extended NVP Arm
HIV with 6 weeks weeks. 1 and 2.4% (1.3%-3.6%) in the
vs. 6 months of - placebo Arm 2 (P=0.048).
infant NVP Arm 1: Daily
infant NVP from 6 | At infant randomization at age 6
weeks through 6 weeks, 29% of mothers in each

arm were receiving a triple-drug
ARV regimen for treatment of
HIV.

* For mothers receiving triple-
drug ARV regimens at the time
of randomization, in infants
uninfected at age 6 weeks, the
6-month infant HIV infection
rate was 0.2% and not
statistically different between
extended NVP Arm 1 (0.5%)
and placebo Arm 2 (0%).

e For mothers with CD4-cell
counts >350 cells/mm?* who
were not receiving triple-drug
ARV regimens, in infants
uninfected at age 6 weeks, the
6-month infant HIV infection
rate was 0.7% (0%—1.5%) in
the extended NVP Arm 1 and
2.8% (1.3%—4.4%) in the
placebo Arm 2 (P=0.014).

Recommendations for Use of Antiretroviral Drugs in Pregnant HIV-1-Infected Women for Maternal Health and Interventions to
Reduce Perinatal HIV Transmission in the United States

B-14




Table 3. Results of Major Studies on Antiretroviral Prophylaxis to Prevent Mother-to-Child
Transmission of HIV (page 9 of 9)

Formula feeding

doses of NVP in
first week of life vs.
6 weeks infant ZDV
plus 2 weeks of
3TC/NFV

enough, IV ZDV
during labor
through delivery

Arm 2: Control as
above plus NVP
with first dose
within 48 hours of
birth, second
dose 48 hours
later, and third
dose 96 hours
after the second
dose

Arm 3: Control as
above, plus 3TC
and NFV from
birth through 2
weeks of age

Study . . Mother-to-Child
Location(s) A(:g:;a)t:::::l A'}:‘i‘::;g'r't':‘:‘"d Postpartum Transmission (MTCT) Rate
Mode of Infant Feeding and Efficacy
NICHD-HPTN 040/PACTG Infant prophylaxis | No AP drugs Arm 1 (control): |« IP HIV transmission among
prentin, Bz, Soutn | s Geomant |10 e e o DU
Africa, United States!® ZDV plus three presented early (Arm 1) vs. 2.2% (1.2%—3.9%)

in ZDV plus NVP (Arm 2) (P=
0.046 compared with Arm 1)
vs. 2.4% (1.4%—-4.3%) in ZDV
plus 3TC/NFV (Arm 3) (P=
0.046 compared with Arm 1).

* Qverall HIV transmission rates,
including in utero infection:
11.0% (8.7%—14.0%) ZDV
(Arm 1) vs. 7.1% (5.2%—9.6%)
in ZDV plus NVP (Arm 2) (P=
0.035 compared with Arm 1)
VS. 7.4% (5.4%-9.9%) in ZDV
plus 3TCG/NFV (Arm 3) (P=
0.035 compared with Arm 1).

e Grade 3 or 4 neutropenia more
frequent in ZDV/3TC/NFV Arm
3, 70 infants, compared with
ZDV alone Arm 1, 33 infants, or
ZDV/NVP Arm 2, 32 infants (P
<0.001).

Key to Abbreviations: 3TC = lamivudine, ABC = abacavir, AP = antepartum, ARV = antiretroviral, CDC = Centers for Disease Control and Prevention,
Cl = confidence interval, IP = intrapartum, IV = intravenous, LPV/r = lopinavir/ritonavir, MTCT = mother-to-child transmission, NFV = nelfinavir,
NVP = nevirapine, PP = postpartum, sd = single-dose, ZDV = zidovudine
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Perinatal Transmission of HIV and Maternal HIV RNA Copy Number
(Last updated July 31, 2012; last reviewed July 31, 2012)

Panel’s Recommendation

 All HIV-infected pregnant women should be counseled about and administered antiretroviral drugs during pregnancy for
prevention of perinatal transmission, regardless of their HIV RNA levels (Al).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or
more well-designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Ill = Expert opinion

Mother-to-child transmission has been observed across the entire range of plasma HIV RNA levels.!? HIV
RNA levels correlate with risk of transmission even in women treated with antiretroviral (ARV) agents.*”
Although the risk of perinatal transmission in women with undetectable HIV RNA levels appears to be
extremely low, transmission has been reported even in women with very low or undetectable levels of
maternal HIV RNA on antiretroviral therapy (ART).*3 Additionally, although HIV RNA may be an important
risk factor for transmission, other factors also appear to play a role.*®

Although there is a general correlation between viral loads in plasma and in the genital tract, discordance
between blood and genital tract virus has also been reported; low level cervico-vaginal HIV RNA and DNA
shedding has been detected even in women treated with ART who have undetectable plasma viral load,
particularly in the presence of genital tract coinfections.”!! Penetration of ARV drugs into the female genital
tract has been shown to vary between drugs.!>! If exposure to HIV in the maternal genital tract during
delivery is a risk factor for perinatal transmission, plasma HIV RNA levels may not always be an accurate
indicator of risk. Long-term changes in one body compartment with ARV drugs may or may not be
associated with comparable changes in other compartments. Additional studies are needed to determine the
effect of ARV drugs on genital tract viral load and the association between such effects and the risk of
perinatal transmission of HIV.

Because transmission can occur even when HIV RNA copy numbers are low or undetectable, all HIV-
infected women should be counseled about and administered ARV drugs during pregnancy, regardless of
their HIV RNA levels.
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Preconception Counseling and Care for HIV-Infected Women of
Childbearing Age

Overview (Last updated July 31, 2012; last reviewed July 31, 2012)

Panel’s Recommendations

e Discuss childbearing intentions with all women of childbearing age on an ongoing basis throughout the course of their
care (AllI).

¢ Include information about effective and appropriate contraceptive methods to reduce the likelihood of unintended
pregnancy (Al).

» During preconception counseling, include information on safer sexual practices and elimination of alcohol, illicit drugs,
and smoking, which are important for the health of all women as well as for fetal/infant health, should pregnancy occur
(AN).

*  When evaluating HIV-infected women, include assessment of HIV disease status and need for antiretroviral therapy (ART)
for their own health (All).

* (Choose an ART regimen for HIV-infected women of childbearing age based on consideration of effectiveness for
treatment of maternal disease, hepatitis B virus disease status, teratogenic potential of the drugs in the regimen should
pregnancy occur, and possible adverse outcomes for mother and fetus (All).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes andy/or validated laboratory endpoints; Il = One or
more well-designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Il = Expert opinion

The Centers for Disease Control and Prevention (CDC), the American College of Obstetricians and
Gynecologists, and other national organizations recommend offering all women of childbearing age
comprehensive family planning and the opportunity to receive preconception counseling and care as a
component of routine primary medical care. The purpose of preconception care is to improve the health of
each woman before conception by identifying risk factors for adverse maternal or fetal outcome, providing
education and counseling targeted to patients’ individual needs, and treating or stabilizing medical conditions
to optimize maternal and fetal outcomes.! Preconception care is not a single clinical visit but, rather, a
process of ongoing care and interventions integrated into primary care to address the needs of women during
the different stages of reproductive life. Because more than half of all pregnancies in the United States are
unintended? it is important that comprehensive family planning and preconception care be integrated into
routine health visits. Providers should initiate and document a nonjudgmental conversation with all women
of reproductive age concerning their reproductive desires because women may be reluctant to bring this up
themselves.®” HIV care providers who routinely care for women of reproductive age play an important role
in promoting preconception health and informed reproductive decisions.

The fundamental principles of preconception counseling and care are outlined in the CDC Preconception
Care Work Group’s Recommendations to Improve Preconception Health and Health Care. In addition to the
general components of preconception counseling and care that are appropriate for all women of reproductive
age, HIV-infected women have specific needs that should be addressed.® * Because many women infected
with HIV are aware of their HIV status before becoming pregnant, issues that impact pregnancy can be
addressed before conception during their routine medical care for HIV disease. In addition to the principles
outlined by the CDC Preconception Care Work Group'?, the following components of preconception
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counseling and care are specifically recommended for HIV-infected women. Health care providers should:

a. Discuss reproductive options; actively assess women’s pregnancy intentions on an ongoing basis
throughout the course of care; and, when appropriate, make referrals to experts in HIV and women’s
health, including experts in reproductive endocrinology and infertility when necessary.'! 12

b. Offer all women effective and appropriate contraceptive methods to reduce the likelihood of unintended
pregnancy. Providers should be aware of potential interactions between antiretroviral (ARV) drugs and
hormonal contraceptives that could lower contraceptive efficacy (see Table 4).

c. Counsel on safe sexual practices that prevent HIV transmission to sexual partners, protect women from
acquiring sexually transmitted diseases, and reduce the potential to acquire more virulent or resistant
strains of HIV.

d. Counsel on eliminating alcohol, illicit drug use, and cigarette smoking.

e. Educate and counsel women about risk factors for perinatal transmission of HIV, strategies to reduce
those risks, potential effects of HIV or of ARV drugs given either for treatment or solely for prevention
of mother-to-child transmission (MTCT) on pregnancy course and outcomes, and the recommendation
that HI'V-infected women in the United States not breastfeed because of the risk of transmission of HIV
and the availability of safe and sustainable infant feeding alternatives.

f.  When prescribing antiretroviral therapy (ART) to women of childbearing age, consider the regimen’s
effectiveness for treatment of HIV, an individual’s hepatitis B disease status, the drugs’ potential for
teratogenicity should pregnancy occur, and possible adverse outcomes for mother and fetus.!>!3

g. Use the preconception period in women who are contemplating pregnancy to adjust ARV regimens to
exclude efavirenz or other drugs with teratogenic potential.

h. Make a primary treatment goal for women who are on ART for their own health and who want to get
pregnant the attainment of a stable, maximally suppressed maternal viral load prior to conception to
decrease the risk of MTCT.

i. Evaluate and appropriately manage therapy-associated side effects such as hyperglycemia, anemia, and
hepatotoxicity that may adversely impact maternal-fetal health outcomes.

j. Evaluate the need for appropriate prophylaxis or treatment for opportunistic infections, including safety,
tolerability, and potential toxicity of specific agents when used in pregnancy.

k. Administer medical immunizations for influenza, pneumococcal or hepatitis A and B vaccines, and other
vaccines as indicated (see http://www.cdc.gov/vaccines/recs/acip/rec-vac-preg.htm and
http://www.cdc.gov/vaccines/recs/acip/downloads/preg-principles05-01-08.pdf).

1. Encourage sexual partners to receive HIV testing and, if infected, to seek counseling and appropriate
HIV care.
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Table 4: Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives

(page 1 of 2)

Data on drug interactions between antiretroviral (ARV) agents and hormonal contraceptives primarily come
from drug labels and the clinical implications have not been well studied. The magnitude of changes in
contraceptive drug levels that may reduce contraceptive efficacy or increase contraceptive-associated adverse
effects is unknown. Hormonal contraceptives can be used with antiretroviral therapy (ART) in women
without other contraindications. Additional or alternative methods of contraception may be recommended

when drug interactions are kn

OWI.

Antiretroviral Drug

Effect on Drug Levels

Dosing Recommendation/
Clinical Comment

Non-nucleoside Reverse Transcr

iptase Inhibitor (NNRTI)

Norethindrone: no significant change

Efavirenz Oral ethinyl estradiol/norgestimate: A reliable method of barrier contraception
(EFV) No effect on ethinyl estradiol must be used in addition to hormonal
concentrations; contraceptives. Efavirenz had no effect on

1 active metabolites of norgestimate ethinyl estradiol concentrations, but

(levonorgestrel AUC 183%; norelgestromin | progestin levels (norelgestromin and

AUC 164%) levonorgestrel) were markedly decreased. No
effect of ethinyl estradiol/norgestimate on
efavirenz plasma concentrations was
observed.

Implant: | etonogestrel A reliable method of barrier contraception
must be used in addition to hormonal
contraceptives. The interaction between
etonogestrel and efavirenz has not been
studied. Decreased exposure of etonogestrel
may be expected. In postmarketing reports,
contraceptive failure with etonogestrel has
been noted in efavirenz-exposed patients.

Levonorgestrel AUC 158% Effectiveness of emergency postcoital
contraception may be diminished.

Etravirine Ethinyl estradiol AUC 122% No dosage adjustment needed.

ETR

(ETR) Norethindrone: no significant effect

Nevirapine Ethinyl estradiol AUC 120% Additional methods recommended;

NVP lternative meth n nsi .

(NVP) Norethindrone AUG 119% alternative methods can be considered
DMPA: no significant change No dosage adjustment needed.

Rilpivirine Ethinyl estradiol AUC T14% No dose adjustment needed.

(RPV)

Ritonavir (RTV)-boosted Proteas

e Inhibitor (PI)

Atazanavir/ritonavir
(ATV/r)

1 Ethinyl estradiol

T Norgestimate

Oral contraceptive should contain >35 mcg
ethinyl estradiol. Oral contraceptives
containing progestins other than
norethindrone or norgestimate have not been
studied.
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Table 4: Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives

(page 2 of 2)

Antiretroviral Drug

Effect on Drug Levels

Dosing Recommendation/
Clinical Comment

Darunavir/ritonavir
(DRV/r)

Ethinyl estradiol AUC 144%
Norethindrone AUC 114%

Additional methods recommended:; alternative
methods can be considered.

Fosamprenavir/ritonavir
(FPV/I)

Ethinyl estradiol AUC 137%
Norethindrone AUC {34%

Alternative methods of nonhormonal
contraception are recommended.

Lopinavir/ritonavir
(LPV/r)

Ethinyl estradiol AUGC 142%
Norethindrone AUC 117%

Additional methods recommended; alternative
methods can be considered.

Saquinavir/ritonavir

LEthinyl estradiol

Additional methods recommended; alternative

Norethindrone: no significant change

(SQvrr) methods can be considered.
Tipranavir/ritonavir Ethinyl estradiol AUC 148% Additional methods recommended,; alternative
(TPV/r) methods can be considered.

Pl without RTV

Atazanavir
(ATV)

Ethinyl estradiol AUC T48%
Norethindrone AUC T110%

Oral contraceptive should contain <30 mcg of
ethinyl estradiol or use alternative method. Oral
contraceptives containing <25 mcg ethinyl
estradiol or progestins other than norethindrone
or norgestimate have not been studied.

Fosamprenavir

Amprenavir: T Ethinyl estradiol and T

Use alternative method.

(FPY) norethindrone Use of fosamprenavir alone with ethinyl
Fosamprenavir with ethinyl estradiol/norethindrone may lead to loss of
estradiol/norethindrone: virologic response.

1 Amprenavir (AUC 22%, Cpyiry 20%)

Indinavir Ethinyl estradiol AUC 125% No dose adjustment needed.

(1DV) Norethindrone AUC T26%

Nelfinavir Ethinyl estradiol AUC 147% Additional methods recommended,; alternative

(NFV) Norethindrone AUG 118% methods may be considered.

CCR5 Antagonist

Maraviroc No significant effect on ethinyl estradiol | No dose adjustment needed.

(MVC) or levonorgestrel

Integrase Inhibitor

?F?XE?ravir No significant effect No dose adjustment needed.

Key to Abbreviations: AUC = area under the curve, Cp,j, = minimum plasma concentration, DMPA = depot medroxyprogesterone acetate

Table 4 derived from: Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral agents in HIV-1-
infected adults and adolescents. Department of Health and Human Services. Available at
http://aidsinfo.nih.gov/contentfiles/lvguidelines/AdultandAdolescentGL.pdf. Tables 15a, 15b, and 15d. Accessed June 7, 2012.
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Reproductive Options for HIV-Concordant and Serodiscordant Couples
(Last updated July 31, 2012; last reviewed July 31, 2012)

Panel’s Recommendations

e For serodiscordant couples who want to conceive, expert consultation is recommended so that approaches can be
tailored to specific needs, which may vary from couple to couple (AHl). It is important to recognize that treatment of the
infected partner may not be fully protective against sexual transmission of HIV.

* Partners should be screened and treated for genital tract infections before attempting to conceive (All).

* For HIV-infected females with HIV-uninfected male partners, the safest conception option is artificial insemination,
including the option of self-insemination with a partner’s sperm during the peri-ovulatory period (Alll).

* For HIV-infected men with HIV-uninfected female partners, the use of sperm preparation techniques coupled with either
intrauterine insemination or in vitro fertilization should be considered if using donor sperm from an HIV-uninfected male
is unacceptable (All).

» For serodiscordant couples who want to conceive, initiation of antiretroviral therapy (ART) for the HIV-infected partner is
recommended (Al for CD4 T-lymphocyte (CD4-cell) count <550 cells/mm?, BIll for CD4-cell count >550 cells/mm?). If
therapy is initiated, maximal viral suppression is recommended before conception is attempted (Alll).

» Periconception administration of antiretroviral pre-exposure prophylaxis (PrEP) for HIV-uninfected partners may offer an
additional tool to reduce the risk of sexual transmission (CIIl). The utility of PrEP of the uninfected partner when the
infected partner is receiving ART has not been studied.

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or
more well-designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; 11l = Expert opinion

For serodiscordant couples who want to conceive, expert consultation is recommended so that approaches
can be tailored to specific needs, which may vary from couple to couple.

Before attempting to conceive, both partners should be screened for genital tract infections. If any such
infections are identified, they should be treated because genital tract inflammation is associated with genital
tract shedding of HIV.!:2 Semen analysis is recommended for HIV-infected males before conception is
attempted because HIV, and possibly antiretroviral therapy (ART), may be associated with a higher
prevalence of semen abnormalities such as low sperm count, low motility, higher rate of abnormal forms, and
low semen volume. If such abnormalities are present, the uninfected female partner may be exposed
unnecessarily and for prolonged periods to her partner’s infectious genital fluids when the likelihood of
getting pregnant naturally is low or even nonexistent.*¢

Observational studies have demonstrated a decreased rate of transmission of HIV in heterosexual
serodiscordant couples among whom the index partners were on ART compared with those not on therapy.”
HPTN 052 is a randomized clinical trial designed to evaluate whether immediate versus delayed initiation of
ART by HIV-infected individuals with CD4 T-lymphocyte (CD4-cell) counts of 350 to 550 cells/mm? could
prevent sexual transmission of HIV among serodiscordant couples. Most of the participants were from Africa
(54%), with 30% from Asia and 16% from North and South America. Data from this study showed that
earlier initiation of ART led to a significant reduction in transmission of HIV to the uninfected partner. Of 28
cases of HIV infection documented to be genetically linked to the infected partner, 27 occurred in the 877
couples in which the HIV-infected partner delayed initiation of ART until the CD4-cell count fell below 250
cells/mm?, whereas only 1 case of HIV infection occurred in the 886 couples with an HIV-infected partner
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who began immediate ART; 17 of the 27 transmissions in the delayed therapy group occurred in individuals
with CD4-cell counts >350 cells/mm?. The majority of transmissions (82%) were observed in participants
from Africa. These are the first data from a randomized trial to demonstrate that provision of treatment to
infected individuals can reduce the risk of transmission to their uninfected sexual partners.'? Based on the
results from HPTN 052, initiation of ART would be recommended for the infected partner in a
serodiscordant couple who has a CD4-cell count of <550 cells/mm? if the couple wishes to conceive.
Initiation of ART is also recommended for HIV-infected individuals with CD4-cell counts >550 cells/mm?,
although the benefit of ART in reducing sexual transmission from individuals with higher CD4-cell counts
has not been determined. Before conception is attempted, maximal viral suppression is recommended for
individuals who are on ART for their own health and those who do not require therapy but opt to start ART to
prevent sexual transmission.

It is important to recognize that no single method (including treatment of the infected partner) is fully
protective against transmission of HIV. Effective ART that decreases plasma viral load to undetectable levels
is also associated with decreased concentration of virus in genital secretions. In a prospective study of 2,521
African HIV-infected serodiscordant couples, higher genital HIV RNA concentrations were associated with
greater risk of heterosexual HIV-1 transmission and this effect was independent of plasma HIV
concentrations. Each log | increase in genital HIV-1 RNA levels increased the risk of female-to-male or
male-to-female HIV transmission by 1.7-fold.!! Discordance between plasma and genital viral loads has been
reported, and individuals with an undetectable plasma viral load may have detectable genital tract virus.'?4
In addition, antiretroviral (ARV) drugs vary in their ability to penetrate the genital tract.!> Thus, maximal
plasma viral suppression may not completely eliminate risk of heterosexual transmission. Although use of
ART may not eliminate all risk of sexual transmission, it may contribute to lowering risk in couples who
have decided to conceive through unprotected intercourse despite known risks.

Reducing the risk of perinatal transmission is another potential rationale for starting ART before conception
in HIV-infected women who do not yet need treatment for their own health. Data suggest that early and
sustained control of HIV viral replication may be associated with decreasing residual risk of perinatal
transmission,'® 17 but that does not completely eliminate the risk of perinatal transmission.!” In addition,
reports are mixed on the possible effects of combination ARV drug regimens on prematurity and low birth
weight, with some but not all data suggesting that such outcomes may be more frequent in women on ARV

drugs at conception'® !’ (see Special Considerations Regarding the Use of Antiretroviral Drugs by HIV-
Infected Pregnant Women and Their Infants).

The implications of initiating therapy before conception solely for prevention of sexual and/or perinatal
transmission should be discussed with patients. These issues include willingness and ability to commit to
potential lifelong therapy, the potential risks versus benefits of stopping or continuing the regimen after
conception in the male or postpartum in the female, and the need for strict adherence to achieve maximal
viral suppression. Consultation with an expert in HIV care is strongly recommended.

For HIV-discordant couples in which the female is the HIV-infected partner, the safest form of conception is
artificial insemination, including the option to self-inseminate with the partner’s sperm during the peri-
ovulatory period. Condom use should be advised at all times.

For HIV-discordant couples in which the male is the HIV-infected partner, the use of sperm preparation
techniques coupled with either intrauterine insemination or in vitro fertilization has been reported to be
effective in avoiding seroconversion in uninfected women and offspring in several studies.? 2! The National
Perinatal HIV Hotline (1-888-448-8765) is a resource for a list of institutions offering reproductive services
for HIV-serodiscordant couples. More data are needed to demonstrate the complete efficacy of these
techniques, and couples should be cautioned about the potential risk of transmission of HIV to the uninfected
partner and to their offspring.?! Discordant couples who do not have access to assisted reproduction services
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and who still want to try to conceive after comprehensive counseling should be advised that timed, peri-
ovulatory unprotected intercourse after the infected partner has achieved maximal viral suppression (with use
of condoms at all other times) may reduce but not completely eliminate the risk of sexual transmission.?!
Uninfected women who become pregnant should be regularly counseled regarding consistent condom use to
decrease their risk of sexual transmission of HIV and the possible risk of perinatal transmission (see

Monitoring of HIV Uninfected Pregnant Women with a Partner Known to be HIV Infected).

Periconception pre-exposure prophylaxis (PrEP) may offer an additional option in the future to minimize risk
of transmission of HIV within discordant couples. PrEP is use of ARV medications by an HIV-uninfected
individual to maintain blood and genital drug levels sufficient to prevent acquisition of HIV. An experimental
1% tenofovir gel used intravaginally both before and after sex reduced the incidence of HIV infection in
women by up to 54% in a randomized, placebo-controlled trial conducted in South Africa.?? This product is
not available commercially, and additional trials are needed to confirm these findings. Five efficacy trials of
PrEP with oral ARV agents (primarily tenofovir alone) have been completed or are currently under way.?* In
one study of daily tenofovir/emtricitabine in HIV-seronegative men who have sex with men, there was a 44%
reduction in the risk of acquisition of HIV compared with placebo.?* %> The TDF2 study, a placebo-controlled
trial of PrEP to prevent sexual transmission in HIV-uninfected, heterosexual, sexually active, healthy adults
aged 18 to 39 years in Botswana, found that daily oral PrEP with tenofovir/emtricitabine taken by the HI'V-
uninfected partner reduced the risk of acquisition of HIV by 63% (95% confidence interval [CI], 21.5-83.4;
P =.0133) and was effective in both men and women.?® The Partners PrEP Study, a placebo-controlled,
three-arm trial, also found that daily PrEP with tenofovir or tenofovir/emtricitabine significantly reduced
HIV transmission in discordant heterosexual couples in Kenya and Uganda. Those who received tenofovir
had 62% fewer HIV infections (95% CI, 34-78; P = .0003) and those who received tenofovir/emtricitabine
had 73% fewer HIV infections (95% CI, 49-85; P = <.0001) than those who received placebo, and these
regimens were effective in both men and women.?” However, the FEM-PrEP clinical trial, designed to study
whether HIV-uninfected women at high risk of being exposed to HIV can safely use a daily dose of
tenofovir/emtricitabine to prevent infection, was stopped early by its Data and Safety Monitoring Board
(DSMB) because it was highly unlikely the study would be able to demonstrate the effectiveness of
tenofovir/emtricitabine in preventing HIV infection in the study population. The approximate rate of new
HIV infections among trial participants was 5% per year. A total of 56 new HIV infections had occurred,
with an equal number of infections in participants assigned to tenofovir/emtricitabine and those assigned to a
placebo.?® The VOICE study is the first trial to evaluate both daily oral (tenofovir or tenofovir/emtricitabine)
and topical (1% tenofovir microbicide gel) PrEP and has enrolled more than 5,000 HIV-uninfected
heterosexual women in South Africa, Uganda, and Zimbabwe. The oral tenofovir and tenofovir gel arms of
the study were stopped by its DSMB because it concluded that the study would be unable to show any
difference between a daily dose of oral tenofovir or tenofovir gel and placebo in preventing HIV infection.
The tenofovir/emtricitabine study arm is ongoing. Data on the FEM-PrEP, TDF2, Partners PrEP, and VOICE
studies are preliminary.

Several studies evaluating the efficacy of PrEP in heterosexual discordant couples planning pregnancy are
ongoing but complete data are not yet available. One study evaluated timed intercourse with PrEP in 46
heterosexual HIV-discordant couples with an HIV-uninfected female partner. The male HIV-infected partners
were receiving ART and had undetectable plasma HIV RNA levels. One dose of oral tenofovir was taken by
the women at luteinizing hormone peak and a second oral dose was taken 24 hours later. None of the women
became HIV infected and pregnancy rates were high, reaching a plateau of 75% after 12 attempts.?

The use of daily oral PrEP during pregnancy and lactation for HIV-uninfected women with HIV-infected
partners has had limited study. PrEP may offer an additional strategy for safer conception. However, it will
be important to have outcome studies that examine adverse events, including risk of congenital
abnormalities. Additionally, the utility of daily oral PrEP when the HIV-infected partner is receiving ART has
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not been studied. If clinicians elect to use PrEP for HIV-uninfected women or men in serodiscordant couples,
the couples should be educated about the potential risks and benefits and all available alternatives for safer
conception. Only combination tenofovir/emtricitabine is being evaluated in current heterosexual PrEP trials.
Laboratory testing for HIV infection, baseline renal function, and hepatitis B virus (HBV) infection should
be performed before initiating PrEP. Screening for sexually transmitted diseases also is recommended.
Individuals receiving PrEP should be monitored for potential side effects such as renal dysfunction and
clinical toxicities. They should be educated about symptoms associated with acute HIV infection and advised
to contact their providers immediately for further evaluation should symptoms occur. HIV-uninfected
partners should undergo frequent HIV testing to detect HIV infection quickly. Should HIV infection be
documented, the ARV agents should be discontinued to minimize selection of drug-resistant virus, and
measures should be instituted to prevent perinatal transmission if pregnancy occurs. Individuals with chronic
HBYV should be monitored for possible hepatitis flares when PrEP is stopped.*® Clinicians are strongly
encouraged to register uninfected women who become pregnant while receiving PrEP with the Antiretroviral
Pregnancy Registry.

Monitoring of HIV-Uninfected Pregnant Women with Partners Known to Be HIV
Infected

Clinicians may increasingly be seeing HIV-uninfected women who present during pregnancy and indicate
that their partners are HIV infected. They, like all pregnant women, should be notified that HIV screening is
recommended and they will receive an HIV test as part of the routine panel of prenatal tests unless they
decline. These women also should receive a second HIV test during the third trimester, preferably before 36
weeks of gestation, as is recommended for high-risk women. Furthermore, pregnant women who present in
labor without results of third-trimester testing should be screened with a rapid HIV test on the labor and
delivery unit. If at any time during pregnancy a clinician suspects that a pregnant woman may be in the
“window” period of seroconversion (that is, she has signs or symptoms consistent with acute HI'V infection),
then a plasma HIV RNA test should be used in conjunction with an HIV antibody test. If the plasma HIV
RNA is negative, it should be repeated in 2 weeks. All HIV-uninfected pregnant women with HIV-infected
partners should always use condoms during sexual intercourse to prevent acquisition of HIV. Women should
be counseled regarding the symptoms of acute retroviral syndrome (that is, fever, pharyngitis, rash, myalgia,
arthralgia, diarrhea, headache) and the importance of seeking medical care and testing if they experience
such symptoms.

Women who test positive on either conventional or rapid HIV tests should receive appropriate evaluation and
interventions to reduce perinatal transmission of HIV, including immediate initiation of appropriate ARV
prophylaxis and consideration of elective cesarean delivery according to established guidelines (see
Transmission and Mode of Delivery). In cases where confirmatory test results are not readily available, such
as with rapid testing during labor, it is still appropriate to initiate interventions to reduce perinatal

transmission (see Infant Antiretroviral Prophylaxis).
Women with HIV-infected partners who test HIV negative should continue to be regularly counseled

regarding consistent condom use to decrease their risk of sexual transmission of HIV. Women with primary
HIV infection during pregnancy or lactation are at high risk of transmitting HIV to their infants.?! 3
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Antepartum Care (Last updated August 7, 2012; last reviewed July 31, 2012)

General Principles Regarding Use of Antiretroviral Drugs during Pregnancy

Panel’s Recommendations

Initial evaluation of infected pregnant women should include assessment of HIV disease status and recommendations
regarding initiation of antiretroviral (ARV) drugs or the need for any modification if currently receiving antiretroviral
therapy (ART) (Alll). The National Perinatal HIV Hotline (1-888-448-8765) provides free clinical consultation on all
aspects of perinatal HIV care.

Regardless of plasma HIV RNA copy number or CD4 T-lymphocyte count, all pregnant HIV-infected women should
receive a combination ARV drug regimen antepartum to prevent perinatal transmission (Al). A combination regimen is
recommended both for women who require therapy for their own health (Al) and for prevention of perinatal transmission
in those who do not yet require therapy (All).

The known benefits and potential risks of ARV use during pregnancy should be discussed with all women (Alll).

ARV drug-resistance studies should be performed before starting or modifying ARV drug regimens in women whose HIV
RNA levels are above the threshold for resistance testing (that is, >500 to 1,000 copies/mL) (see Antiretroviral Drug
Resistance and Resistance Testing in Pregnancy) (Alll). When HIV is diagnosed later in pregnancy, ART or combination
ARV prophylaxis should be initiated promptly without waiting for results of resistance testing (BIII).

In counseling patients, the importance of adherence to their ARV regimens should be emphasized (All).

Considerations regarding continuing the ARV regimen for maternal treatment after delivery are the same as in non-
pregnant individuals. The pros and cons of continuing versus discontinuing ARV drugs postpartum should be discussed
with women so they can make educated decisions about postpartum ARV use before delivery (Alll). Those decisions
should be made in consultation with the provider who will assume responsibility for the women’s HIV care after delivery.

Coordination of services among prenatal care providers, primary care and HIV specialty care providers, mental health and
drug abuse treatment services, and public assistance programs is essential to ensure that infected women adhere to their

ARV drug regimens (Alll).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or
more well-designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Ill = Expert opinion

In addition to the standard antenatal assessments for all pregnant women, the initial evaluation of those who

are HIV infected should include assessment of HIV disease status and recommendations for HIV-related
medical care. This initial assessment should include the following:

a. review of prior HIV-related illnesses and past CD4 T-lymphocyte (CD4-cell) counts and plasma HIV

viral loads;
b. current CD4-cell count;
c. current plasma HIV RNA copy number;

d. assessment of the need for prophylaxis against opportunistic infections such as Pneumocystis
Jjirovecii pneumonia and Mycobacterium avium complex (see Guidelines for Prevention and
Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents)';
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e. screening for hepatitis C virus and tuberculosis in addition to standard screening for hepatitis B virus
(HBV) infection;

f. evaluation of immunization status per guidelines from the American College of Obstetricians and
Gynecologists, with particular attention to hepatitis A, HBV, influenza, pneumococcus, and Tdap
immunizations;> 3

g. Dbaseline complete blood cell count and renal and liver function testing;
h. HLA-B*5701 testing if abacavir use is anticipated (see Table 5);

i history of prior and current antiretroviral (ARV) drug use, including prior ARV use for prevention of
perinatal transmission or treatment of HIV and history of adherence problems;

j- results of prior and current HIV ARV drug-resistance studies;
k. history of side effects or toxicities from prior ARV regimens; and

. assessment of supportive care needs.

ARYV drugs for prevention of perinatal transmission of HIV are recommended for all pregnant women,
regardless of CD4-cell counts and HIV RNA levels. In general, guidelines for the use of antiretroviral
therapy (ART) for the benefit of maternal health during pregnancy are the same as for women who are not
pregnant, with some modifications based on concerns about specific drugs and limited experience during
pregnancy with newer drugs.

Decisions regarding initiation or modification of ARV drug regimens during pregnancy include
considerations regarding the benefits and risks of ARV drugs that are common to all HIV-infected adults plus
those unique to pregnancy. In general, the ARV drug combinations now available are more convenient and
better tolerated than regimens used previously, resulting in greater efficacy and improved adherence. During
pregnancy, maternal ARV toxicities must be considered, along with the potential impact of the ARV regimen
on pregnancy outcome and on fetuses and infants. Decisions about ARV drug regimens are further
complicated because only limited data exist on the long-term maternal consequences of use of agents during
pregnancy solely for preventing transmission. Similarly, only limited data are available on the long-term
consequences to infants of in utero exposure to ARVs.

The known benefits and known and unknown risks of ARV drug use during pregnancy should be considered
and discussed with women (see Special Considerations Regarding the Use of Antiretroviral Drugs by HIV-
Infected Pregnant Women and Their Infants). Results from preclinical and animal studies and available clinical
information about use of the various agents during pregnancy also should be discussed (see Supplement: Safety
and Toxicity of Individual Antiretroviral Agents in Pregnancy). Potential risks of these drugs should be placed
into perspective by reviewing the substantial benefits of ARV drugs for maternal health and in reducing the risk
of transmission of HIV to infants. Counseling of pregnant women about ARV use should be noncoercive, and
providers should help them make informed decisions regarding use of ARV drugs.

Discussions with women about initiation of ARV drug regimens should include information about:

a. maternal risk of disease progression and the benefits and risks of initiation of therapy for maternal
health;

b. benefit of combination ARV regimens for preventing perinatal transmission of HIV;*

c. benefits of therapy for reducing sexual transmission to discordant partners when viral suppression is
maintained;’

d. potential adverse effects of ARV drugs for mothers, fetuses, and infants, including potential
interactions with other medications the women may already be receiving;

e. the limited long-term outcome data for both women who temporarily use ARV drugs during
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pregnancy for prophylaxis of transmission and infants with in utero drug exposure; and

f. the need for strict adherence to the prescribed drug regimen to avoid resistance.

Studies of zidovudine in prevention of perinatal transmission suggest that an important mechanism of infant
pre-exposure prophylaxis is transplacental drug passage. Thus, when selecting an ARV regimen for a
pregnant woman, at least one nucleoside/nucleotide reverse transcriptase inhibitor (NRTI) agent with high
placental transfer should be included as a component of the dual-NRTI backbone (see Table 5).5

In women with plasma HIV RNA levels above the threshold for resistance testing (that is, >500—-1,000

copies/mL), ARV drug-resistance studies should be performed before starting ARV drugs for maternal health
or prophylaxis. When HIV is diagnosed later in pregnancy, however, ARV drugs should be initiated promptly
without waiting for results of resistance testing (see Antiretroviral Drug Resistance and Resistance Testing in

Pregnancy).

Counseling should emphasize the importance of adherence to the ARV drug regimen. Support services,
mental health services, and drug abuse treatment may be required, depending on women’s individual
circumstances. Coordination of services among prenatal care providers, primary care and HIV specialty care
providers, mental health and drug abuse treatment services, and public assistance programs is essential to
ensure that infected women adhere to their ARV drug regimens.

Providers should work with women to develop long-range plans regarding continuity of medical care and
decisions about continuing ARV drugs postpartum. Considerations regarding postpartum continuation of
ARYV drugs for maternal therapeutic indications are the same as for non-pregnant individuals. The impact on
short- and long-term maternal health is unknown for postpartum discontinuation of combination ARV drug
regimens used solely to prevent perinatal transmission. This is particularly important because women may
have multiple pregnancies resulting in episodic receipt of ARV drugs. No increase in disease progression has
been seen so far, however, in studies of pregnant women with relatively high CD4-cell counts who stop
combination ARV drug regimens after delivery.'%!? The risks versus benefits of stopping ARV drug regimens
postpartum in women with high CD4-cell counts are being evaluated in the ongoing PROMISE study
(clinical trial number NCT00955968).

Current adult treatment guidelines strongly recommend ART for all individuals with CD4-cell counts <350
cells/mm? based on randomized, controlled clinical trial data demonstrating a clear benefit in reduction of
mortality and morbidity. Pregnant women with CD4-cell counts <350 cells/mm? should begin ART as soon
as possible during pregnancy and be counseled about the need to continue therapy after delivery and the
importance of adherence to the regimen.

Based on observational cohort data and recent results from a randomized trial, the adult treatment guidelines
also recommend initiating lifelong ART in individuals with CD4-cell counts between 350 and 500 cells/mm?.
Observational studies suggest a relative decrease in mortality (although the overall number of events was
small) and possibly a decrease in complications such as cardiovascular events with initiation of ART in this
setting compared with waiting until CD4-cell counts drop below 350 cells/mm?. '** The HPTN 052 study
was a large, multinational randomized trial evaluating whether treatment of HIV-infected individuals reduces
transmission to their uninfected sexual partners.’ An additional objective was to examine if ART reduced
clinical events in the HIV-infected participants. This trial enrolled 1,763 HIV-infected participants with CD4-
cell counts between 350 and 550 cells/mm? and their HIV-uninfected partners. The infected participants were
randomized to immediate initiation of ART or delay of initiation until they had 2 consecutive CD4-cell
counts <250 cells/mm?. At median follow-up of 1.7 years, there were 40 events/deaths in participants
assigned to immediate ART versus 65 in participants assigned to delayed initiation (hazard ratio [HR]: 0.59;
95% confidence interval [CI]: 0.40—0.88). The observed difference was driven mainly by the incidence of
extrapulmonary tuberculosis (3 vs. 17 events). There was no significant difference in mortality rates
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observed in the immediate versus deferred therapy arms (10 vs. 13 deaths, respectively; HR: 0.77; 95% CI:
0.34-1.76). The trial was stopped early because of a significantly reduced rate of transmission to sexual
partners in the group who started therapy immediately compared with those who delayed. Of 28
transmissions that were virologically linked to the infected partner, only 1 occurred in the immediate-therapy
arm (HR, 0.04; 95% CI, 0.01-0.27; P <0.001).>

Pregnant women with CD4-cell counts between 350 and 500 cells/mm? should be started on a combination
ARV regimen during pregnancy to prevent perinatal transmission of HIV and counseled about the current
treatment recommendations, the potential risks versus benefits of stopping versus continuing the regimen after
delivery (including reduction in transmission to discordant partners with continuing therapy when viral
suppression is maintained), and the need for sustained strict adherence if the regimen is continued postpartum.

For individuals with CD4-cell counts >500 cells/mm?, the adult guidelines recommend initiating lifelong
therapy as a moderate recommendation, given that data are incomplete on the clinical benefit of starting
treatment at higher CD4-cell counts (>500 cells/mm?). So far, no increased risk of disease progression has
been shown in studies of pregnant women with relatively high CD4-cell counts who stop ARV drugs after
delivery.!®!2 The potential benefits of early therapy must be weighed against possible drug toxicity, cost, and
the risk of development of viral resistance with suboptimal adherence, which may be more likely
postpartum.'®> Pregnant women with CD4-cell counts >500 cells/mm? should be started on a combination
ARV regimen during pregnancy to prevent perinatal transmission. They should be assessed for their
willingness and ability to commit to ongoing continuous therapy and counseled about the current treatment
guidelines, the benefits and risks of therapy, the inconclusive nature of data on the clinical benefit of starting
lifelong treatment at CD4-cell counts >500 cells/mm?, and the importance of adherence if the regimen is
continued postpartum.

In general, when drugs are discontinued postnatally, all drugs should be stopped simultaneously. However, as
discussed later (see Stopping Antiretroviral Therapy during Pregnancy), in women receiving non-nucleoside
reverse transcriptase inhibitor (NNRTI)-based regimens, continuing the dual-NRTI backbone for a period of
time after stopping the NNRTI is recommended to reduce the development of NNRTI resistance. An
alternative strategy is to replace the NNRTI with a protease inhibitor (PI) while continuing the NRTI and
then discontinue all the drugs at the same time.'® The optimal interval between stopping an NNRTI and
stopping the other ARV drugs is unknown, but a minimum of 7 days is recommended. Drug concentrations
may be detectable for more than 3 weeks after efavirenz is stopped in patients receiving an efavirenz-based
NNRTI regimen. Therefore, for patients receiving the drug, some experts recommend continuing the other
ARV agents or substituting a PI plus two other agents for up to 30 days.

Medical care of HIV-infected pregnant women requires coordination and communication between HIV
specialists and obstetrical providers. General counseling should include current knowledge about risk factors
for perinatal transmission. Risk of perinatal transmission of HIV has been associated with potentially
modifiable factors, including cigarette smoking, illicit drug use, genital tract infections, and unprotected
sexual intercourse with multiple partners during pregnancy.!’! Besides improving maternal health, cessation
of cigarette smoking and drug use, treatment of genital tract infections, and use of condoms with sexual
intercourse during pregnancy may reduce risk of perinatal transmission. In addition, the Centers for Disease
Control and Prevention recommends that HIV-infected women in the United States (including those
receiving ART) refrain from breastfeeding to avoid postnatal transmission of HIV to their infants through
breast milk?? and avoid premastication of food for their infants, a potential risk factor for transmission.?

The National Perinatal HIV Hotline (1-888-448-8765)
The National Perinatal HIV Hotline is a federally funded service providing free clinical consultation to

providers caring for HIV-infected women and their infants.
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Table 5. Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data in Human Pregnancy and
Recommendations for Use in Pregnancy (page 1 of 16)

(See also Safety and Toxicity of Individual Antiretroviral Drugs in Pregnancy supplement for additional toxicity data and Guidelines for the Use of Antiretroviral Agents in HIV-1-

infected Adults and Adolescents for detailed guidelines regarding treatment options.)

ARV Drug
Generic Name . Dosing Recommendations for Use in PKs in .
(Abbreviation) Formulation Recommendations* Pregnancy Pregnancy® Concerns In Pregnancy
Trade Name
NRTIs NRTIs are recommended for use as part of See text for discussion of potential
combination regimens, usually including two maternal and infant mitochondrial
NRTIs with either an NNRTI or one or more toxicity.
Pls. Use of single or dual NRTIs alone is not
recommended for treatment of HIV infection.
Preferred Agents
Lamivudine Epivir Epivir Because of extensive experience with 3TC in | PK not significantly | No evidence of human
(3TC) 150-, 300-mg 150 mg BID or pregnancy in combination with ZDV, 3TC plus | altered in teratogenicity (can rule out 1.5-fold
Epivir tablets or 10- 300 mg once daily ZDV is a recommended dual-NRTI backbone | pregnancy; no increase in overall birth defects).?
mg/mL oral Take without it for pregnant women. change in dose Well tolerated; short-term safety
solution axe without regard 1o indicated.>* High demonstrated for mothers and
meals. placental transfer | infants. If hepatitis B coinfected,
E:E)Fn-blwr """" E)E);n-lgl;/lr """"""" to fetus. possible hepatitis B flare if drug
Mmg N 1 tablet BID stpppa_ed postpartym; see Special
ZDV 300 mg Sltgatloqs: Hepatitis B Virus
Coinfection.
Epzicom Epzicom
3TC 300 mg + 1 tablet once daily
ABC 600 mg
Trizivir Trizivir
3TC 150 mg + 1 tablet BID
ZDV 300 mg +
ABC 300 mg
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Table 5. Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data in Human Pregnancy and
Recommendations for Use in Pregnancy (page 2 of 16)

ARV Drug
Generic Name . Dosing Recommendations for Use in PKs in .
(Abbreviation) Formulation Recommendations® Pregnancy Pregnancy® Concerns in Pregnancy
Trade Name
Zidovudine Retrovir Retrovir Because of extensive experience with | PK not significantly | No evidence of human
(AZT, ZDV) 100-mg capsules, 300 mg BID or ZDV in pregnancy in combination with | altered in pregnancy; | teratogenicity (can rule out 1.5-fold
Retrovir 300-mg tablets, 200mg TID 3TC, ZDV plus 3TC is a recommended | no change in dose increase in overall birth defects).?
10-mg/mL IV solution, ) dual-NRTI backbone for pregnant indicated.2¢ High Well tolerated; short-term safety
10-mg/mL oral solution Take without regard to women. placental transfer to | demonstrated for mothers and
__________________________Te_a_lsi' _______________ fetus. infants.
Combivir Combivir
ZDV 300 mg + 1 tablet BID
3TC 150 mg
Trizivir® Trizivir
ZDV 300 mg + 1 tablet BID
3TC 150 mg +
ABC 300 mg
Alternative Agents
Abacavir Ziagen Ziagen Alternative NRTI for dual-NRT]I PK not significantly | No evidence of human
(ABC) 300-mg tablets or 20-mg/mL | 300 mg BID or backbone of combination regimens. altered in pregnancy; | teratogenicity (can rule out 2-fold
Ziagen oral solution 600 mg once daily See footnote regarding use in triple- no change in dose increase in overall birth defects).?
. NRTI regimen.© indicated.?” High Hypersensitivity reactions occur in
Take without regard to placental transfer to | ~5%—-8% of non-pregnant
meals. fetus. individuals; a much smaller
Fm======mmsemsse——e———eeope-- ettty percentage are fatal and are usually
Epzicom Epzicom , associated with re-challenge. Rate
ABC 600 mg + 1tablet once daily in pregnancy unknown. Testing for
3TC 300 mg HLA-B*5701 identifies patients at
risk of reactions 2 2° and should
Tgvie | Trzvie ] be done and documented as
ABC 300 mg + 1 tablet BID negative before starting ABC.
ZDV 300 mg + Patients should be educated
3TC 150 mg regarding symptoms of
hypersensitivity reaction.
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Table 5. Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data in Human Pregnancy and
Recommendations for Use in Pregnancy (page 3 of 16)

ARV Drug
Generic Name . Dosing Recommendations for Use PKs in .
(Abbreviation) Formulation Recommendations® in Pregnancy Pregnancy® Concerns in Pregnancy
Trade Name
Alternative Agents, continued
Emtricitabine Emtriva Emtriva Alternative NRTI for dual-NRTI PK study shows No evidence of human teratogenicity

reduce side effects.

(FTC) 200-mg capsule 200-mg capsule once daily or | backbone of combination slightly lower levels | (can rule out 2-fold increase in
Emtriva or 10-mg/mL oral solution | 240-mg (24-mL) oral regimens. in third trimester, overall birth defects).?® If hepatitis B
solution once daily compared with coinfected, possible hepatitis B flare
. postpartum.*° No if drug stopped postpartum; see
Take without regard to meals. clear need to Special Situations: Hepatitis B Virus
-fr-u-v;aé """"""""" -TFu-v-a-d-a """""""""" increase dose. High | Coinfection.
FTC 200 mg + TDF 300 mg | 1 tablet once daily féi‘f:“ta' transfer to
A | Awipa |
FTC 200 mg + 1 tablet at or before bedtime
d
EFVF 600 mg + Take on an empty stomach to
TDF 300 mg .
reduce side effects.
Tenofovir Viread Viread Alternative NRTI for dual-NRTI AUC lower in third No evidence of human teratogenicity
Disoproxil 300-mg tablet 1 tablet once daily backbone of combination trimester than (can rule out 2-fold increase in
Fumarate Take without dt | regimens. TDF would be a postpartum but overall birth defects).? Studies in
(o®y e_‘_‘i‘_”_'__o_u_ f??[_fi _meaf | preferred NRTI in combination trough levels monkeys at doses approximately 2-
Viread Truvada Truvada with 3TC or FTC in women with adequate.’! High fold higher than that for human
TDF 300 mg + FTC 200 mg | 1 tablet once daily chronic HBV infection. Because of | placental transfer to | therapeutic use show decreased fetal
e e e potential for renal toxicity, renal | fetus.” 32-3 growth and reduction in fetal bone
Atripla Atripla , function should be monitored. porosity within 2 months of starting
EE\;SQ(?O“;?; 11tablet at or before bedtime maternal therapy.3¢ Clinical studies in
+ . .
Take on an empty stomach to humans (particularly children) show
FTC 200 mg bone demineralization with chronic

use; clinical significance unknown.?”
3% |f hepatitis B coinfected, possible
hepatitis B flare if drug stopped
postpartum; see Special Situations:
Hepatitis B Virus Coinfection.
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Table 5. Antiretroviral Drug Use in Pregnant HIV-Infected Women:

Recommendations for Use in Pregnancy (page 4 of 16)

Pharmacokinetic and Toxicity Data in Human Pregnancy and

generic didanosine
(dose same as

Buffered tablets (non-EC)
no longer available

Body weight <60kg: 250 mg
once daily; with TDF, 200 mg

in special circumstances where
preferred or alternative NRTIs

indicated.*® Moderate
placental transfer to

ARV Drug
Generic Name . Dosing Recommendations for Use PKs in .
(Abbreviation) Formulation Recommendations® in Pregnancy Pregnancy® Concerns in Pregnancy
Trade Name

Use in Special Circumstances
Didanosine Videx EC Body weight =60kg: 400 mg | Because of the need to administer | PK not significantly | In the APR, an increased rate of birth
(adl) 125-, 200-, 250-, 400-mg | once daily; with TDF, 250 mg | on empty stomach and potential | altered in pregnancy; | defects with ddl compared to general
Videx EC, capsules once daily toxicity, ddl should be used only | no change in dose population was noted after both first

trimester (19/409, 4.6%, 95% Cl,
2.8-7.2) and later exposure (20/460,

Take without regard to meals.

WHO recommends 30-mg
BID dosing regardless of
body weight.

cannot be used. d4T should not
be used with ddl or ZDV.

placental transfer.

Videx EC) . cannot be used. ddI should not fetus. 4.3%, 95% Cl 2.7-6.6). This
Videx once daily be used with d4T. difference may have been due to
10-mg/mL oral solution Take 1/2 hour before or 2 maternal characteristics such as
hours after a meal. older age or more advanced disease
i , among women using ddl. No specific
Prefe_rreq dosing with oral pattern of defects was noted and
solution is BID (total daily clinical relevance is uncertain. Lactic
dose divided into 2 doses). acidosis, sometimes fatal, has been
reported in pregnant women
receiving dd! and d4T together.4%- 4!
Stavudine Zerit Body weight =60 kg: Because of potential toxicities, PKs not significantly | No evidence of human teratogenicity
(d4T) 15-, 20-, 30-, 40-mg 40 mg BID d4T should be used only in altered in pregnancy; | (can rule out 2-fold increase in
Zerit capsules or 1-mg/mL oral Bodv weiaht <60 ka: special circumstances where no change in dose overall birth defects).?* Lactic
solution 30 n‘:g BII?) g preferred or alternative NRTIs indicated.’ High acidosis, sometimes fatal, has been

reported in pregnant women
receiving ddl and d4T together.4% 4!
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Table 5. Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data in Human Pregnancy and
Recommendations for Use in Pregnancy (page 5 of 16)

Take without regard to meals.

Repeat lead-in period if
therapy is discontinued for
>7 days.

In patients who develop mild-
to-moderate rash without
constitutional symptoms
during lead-in, continue lead-
in dosing until rash resolves,
but <28 days total.

>250 cells/mm? only if benefit
clearly outweighs risk because of
the increased risk of potentially
life-threatening hepatotoxicity in
women with high CD4-cell
counts. Elevated transaminase
levels at baseline also may
increase the risk of NVP toxicity.
Women who become pregnant
while taking NVP-containing
regimens and are tolerating them
well can continue therapy,
regardless of CD4-cell count.

ARV Drug
Generic Name . Dosing Recommendations for Use PKs in .
(Abbreviation) Sl L Recommendations® in Pregnancy Pregnancy® Concerns in Pregnancy
Trade Name
NNRTIs NNRTIs are recommended for Hypersensitivity reactions, including
use in combination regimens with hepatic toxicity, and rash more
2 NRTI drugs. common in women; unclear if
increased in pregnancy.
Preferred Agents
Nevirapine 200-mg tablets or 200 mg once daily for 14 NVP should be initiated in PK not significantly | No evidence of human teratogenicity
(NVP) 50-mg/5-mL oral days (lead-in period); pregnant women with CD4 T- altered in pregnancy; | (can rule out 2-fold increase in
Viramune suspension thereafter, 200 mg BID lymphocyte (CD4-cell) counts no change in dose overall birth defects).’ Increased

indicated.*>** High
placental transfer to
fetus.

risk of symptomatic, often rash-
associated, and potentially fatal liver
toxicity among women with CD4-cell
counts >250/mm? when first
initiating therapy; 4> 46 unclear if
pregnancy increases risk.
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Table 5. Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data in Human Pregnancy and
Recommendations for Use in Pregnancy (page 6 of 16)

Atripla
EFV¢ 600 mg

+FTC 200 mg
+ TDF 300 mg

Take on an empty stomach
to reduce side effects.

1 tablet once daily at or
before bedtime

counseling about the potential risk to
the fetus and desirability of avoiding
pregnancy while on EFV-containing
regimens. Alternate ARV regimens that
do not include EFV should be strongly
considered in women who 1) are
planning to become pregnant or 2) are
sexually active and not using effective
contraception, assuming these
alternative regimens are acceptable to
the provider and are not thought to
compromise the health of the woman.
Because the risk of neural tube defects
is restricted to the first 5—6 weeks of
pregnancy and pregnancy is rarely
recognized before 4—6 weeks of
pregnancy, and unnecessary ARV drug
changes during pregnancy may be
associated with loss of viral control and
increased risk of perinatal
transmission, EFV may be continued in
pregnant women receiving an EFV-
based regimen who present for
antenatal care in the first trimester,
provided there is virologic suppression
on the regimen (see HIV-Infected
Pregnant Women Who are Currently
Receiving Antiretroviral Treatment).

with postpartum, but
nearly all third-
trimester subjects
exceeded target
exposure and no
change in dose is
indicated.*” Moderate
placental transfer to
fetus.

ARV Drug
Generic Name . Dosing Recommendations for Use in PKs in .
(Abbreviation) Formulation Recommendations® Pregnancy Pregnancy® Concerns in Pregnancy
Trade Name

Use in Special Circumstances
Efavirenz! 50-, 200-mg capsules | 600 mg once daily at or Non-pregnant women of childbearing | AUC decreased FDA Pregnancy Class D; significant
(EFV) or 600-mg tablets before bedtime potential should undergo pregnancy during third malformations (anencephaly,
Sustiva testing before initiation of EFV and trimester, compared | anophthalmia, cleft palate) were

observed in 3 of 20 infants (15%)
born to cynomolgus monkeys
receiving EFV during the first
trimester at a dose resulting in
plasma levels comparable to
systemic human therapeutic
exposure. There are 4 retrospective
case reports and 1 prospective case
report of neural tube defects in
humans with first-trimester exposure
and 1 prospective case of
anophthalmia with facial clefts; 2% 4%
4 relative risk unclear.
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Table 5. Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data in Human Pregnancy and
Recommendations for Use in Pregnancy (page 7 of 16)

in combination regimens with
2 NRTI drugs.

ARV Drug
Generic Name . Dosing Recommendations for . N .
(Abbreviation) Formulation RGCOIE Ao Use in Pregnancy PKs in Pregnancy Concerns in Pregnancy
Trade Name
Insufficient Data to Recommend Use
Etravirine 100-, 200-mg tablets | 200 mg BID Safety and PK data in Limited PK data in pregnancy; | Limited experience in human
(ETR) Take followi | pregnancy are insufficientto | in 4 pregnant women, drug pregnancy. Only 23 first-trimester
Intelence ake following a meal. recommend use during levels and AUC similar to exposures have been reported to
pregnancy. those in non-pregnant adults, | APR. No evidence of teratogenicity in
suggesting no dose rats and rabbits.
modification needed.>
Rilpivirine 25-mg tablets 25 mg once daily with a Safety and PK data in No PK studies in human No published experience in human
(RPV) meal. pregnancy are insufficientto | pregnancy, placental transfer | pregnancy. No evidence of
Endurant ~ [noooomommemmmeosssgm oo oo m o s mm s mm s mm oy recommend use during rate unknown. teratogenicity in rats or rabbits.
Complera Complera pregnancy
RPV 25 mg + 1 tablet once daily '
TDF 300 mg +
FTC 200 mg
Pls Pls are recommended for use Hyperglycemia, new onset or

exacerbation of diabetes mellitus,
and diabetic ketoacidosis reported
with Pl use; unclear if pregnancy
increases risk. Conflicting data
regarding preterm delivery in women
receiving Pls (see text).
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Table S. Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data in Human Pregnancy and
Recommendations for Use in Pregnancy (page 8 of 16)

Reyataz (combined
with low-dose RTV
boosting)

Second and third trimester:
Some experts recommend
increased dose (ATV 400 mg +
RTV 100 mg once daily) in all
pregnant women in the second
and third trimesters

ATV package insert recommends
increased dose (ATV 400 mg +
RTV 100 mg once daily) in the
following situations:

- With TDF or Ho-receptor
antagonist (not both; use of
both with ATV not
recommended) in ARV-
experienced pregnant patients

- With EFVY in ARV-naive patients
(Concurrent use of ATV with EFV
in ARV-experienced patients is
not recommended because of
decreased ATV levels.)

Take with food.

pregnancy. Should give as low-
dose RTV-boosted regimen, may
use once-daily dosing. Several
studies have shown decreased
ATV plasma concentrations with
standard dosing during
pregnancy.’? 3152 Use of an
increased dose during the second
and third trimesters resulted in
plasma concentrations equivalent
to those in non-pregnant adults on
standard dosing.>* Although some
experts recommend increased
ATV dosing in all women during
the second and third trimesters,
the package insert recommends
increased ATV dosing only for
ARV-experienced pregnant women
in the second and third trimesters
also receiving either TDF or an Ho-
receptor antagonist or ARV-naive
pregnant women receiving EFV.
ATV should not be used in patients
receiving both TDF and Ho
receptor antagonists or in ARV-
experienced patients also taking
EFV.

boosting during pregnancy
and the PK study described in
the recently approved product
label suggest that standard
dosing in pregnancy results in
decreased plasma
concentrations, compared

with non-pregnant adults.3% 3>

31,52 ATV concentrations
further reduced ~25% with
concomitant TDF use.? 3
Low placental transfer to
fetus.32 31

ARV Drug
Generic Name . . . . | Recommendations for Use - N .
(Abbreviation) Formulation | Dosing Recommendations in Pregnancy PKs in Pregnancy Concerns in Pregnancy
Trade Name
Preferred Agents
Atazanavir 100-, 150-, 200-, | ATV 300 mg + RTV 100 mg once | Preferred Pl for use in Two of three intensive PK No evidence of human
(ATV) 300-mg capsules | daily combination regimens in studies of ATV with RTV teratogenicity (can rule out 2-

fold increase in overall birth
defects).?> Theoretical concern
regarding increased indirect
bilirubin levels causing
significant exacerbation in
physiologic hyperbilirubinemia
in neonates has not been

observed in clinical trials to
date 32 35, 51, 52,54
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Oral solution contains
42% alcohol and
therefore may not be
optimal for use in
pregnancy.

With EFV4 or NVP (Pl-naive or PI-
experienced patients):

LPV/r 500 mg/125 mg tablets BID
(Use a combination of two LPV/r
200 mg/50 mg tablets + one
LPV/r 100 mg/25 mg tablet to
make a total dose of LPV/r 500
mg/125 mg)

or

LPV/r 533 mg/133 mg oral
solution (6.5mL) BID.

Tablets:
Take without regard to meals.

Oral solution:
Take with food.

Not used in pregnancy: Adult
dosage of LPV/r 800 mg/200 mg
once daily is not recommended
for use in pregnancy.

available. Once-daily LPV/r dosing
is not recommended during
pregnancy because there are no
data to address whether drug
levels are adequate with such
administration.

similar to that in non-
pregnant adults taking LPV/r
400 mg/100 mg dose twice
daily.>® Low placental
transfer to fetus.

ARV Drug
Generic Name . - .. | Recommendations for Use - " Concerns in
(Abbreviation) Formulation Dosing Recommendations in Pregnancy PKs in Pregnancy Pregnancy
Trade Name
Preferred Agents, continued
Lopinavir + Tablets: (LPV 200 mg + | LPV/r 400 mg/100 mg BID PK studies suggest dose should AUC decreased in second No evidence of human
Ritonavir RTV 50 mg) or Second and third trimester: be increased to 600 mg/150 mg and third trimesters with teratogenicity (can rule out
(LPV/r) (LPV 100 mg + W' BID in second and third standard dosing.>>>” AUC | 2-fold increase in overall
Kaletra RTV 25 mg) oome ex(?fj S re‘m/mggo trimesters, especially in PI- with dose of LPV/r 600 birth defects).2s Well
Oral solution: Each 5 mL mcr/?assoe Og'leD( VT dand experienced patients. If standard | mg/150 mg twice daily in tolerated; short-term
%438 m tmh'gdt ) mgt ) in second an dosing is used, monitor virologic | third trimester in U.S. safety demonstrated in
;%31'88 mg mg + LGl e response and LPV drug levels, if | women resulted in AUC Phase I/11 studies.
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When used as low-
dose booster with
other Pls

80-mg/mL oral
solution

Oral solution
contains 43%
alcohol and
therefore may not
be optimal for use
in pregnancy.

for specific dosing
recommendations.)

Tablets:
Take with food.

Capsule and oral solution: Take
with food if possible, which may

improve tolerability.

levels of second PI because of low
drug levels in pregnant women
when used as a sole Pl and poor
tolerance when given as full dose.

postpartum.*® Minimal
placental transfer to fetus.

ARV Drug
Generic Name . . . . | Recommendations for Use . 5 .
(Abbreviation) Formulation | Dosing Recommendations in Pregnancy PKs in Pregnancy Concerns in Pregnancy
Trade Name
Preferred Agents, continued
Ritonavir 100-mg capsules | As PK booster for other Pls: Should only be used in Phase I/11 study in pregnancy | No evidence of human
(RTV) 100-ma tablet 100-400 mg per day in 1-2 combination with second Pl as showed lower levels during teratogenicity (can rule out 2-
Norvir -Mg tablets divided doses (Refer to other Pls | low-dose RTV “boost” to increase | pregnancy compared with fold increase in overall birth

defects).? Limited experience
at full dose in human
pregnancy; should be used as
low-dose RTV boosting with
other PIs.

Alternative Agents

Darunavir

(DRV)

Prezista (must be
combined with
low-dose RTV
boosting)

75-, 150-, 400-,
600-mg tablets

ARV-naive patients:
(DRV 800 mg + RTV 100 mg)
once daily

ARV-experienced patients:
(DRV 800 mg + RTV 100 mg)
once daily if no DRV resistance
mutations

(DRV 600 mg + RTV 100 mg) BID
if any DRV resistance mutations

Some experts recommend use of
only twice-daily dosing (DRV 600
mg + RTV 100 mg BID) during
pregnancy.

Unboosted DRV is not
recommended.

Take with food.

Safety and PK data in pregnancy
are limited. DRV may be
considered when preferred and
alternative agents cannot be used.
Must give as low-dose RTV-
boosted regimen.

In PK study of women in the
third trimester and
postpartum, third-trimester
DRV average plasma
concentrations were
decreased by 23%—28% with
once- and twice-daily dosing
and third-trimester DRV
trough concentrations were
low, especially with once-daily
dosing.> Some experts
recommend use of only twice-
daily dosing during pregnancy
and investigation of use of an
increased twice-daily dose is
under way. Low placental
transfer to fetus.>

Insufficient data to assess for
teratogenicity in humans. No
evidence of teratogenicity in
mice, rats, or rabbits but low
bioavailability limited exposure.
Limited experience in human
pregnancy.
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capsules and
tablets. SQV must
be combined with
low-dose RTV
boosting.)

Take with meals or within 2 hours
after a meal.

tablets are alternative Pls for
combination regimens in
pregnancy and are alternative
initial ARV recommendations
for non-pregnant adults. Must
give as low-dose RTV-bhoosted
regimen.

/100 mg RTV given twice
daily achieves adequate
SQV drug levels in pregnant
women.® Minimal placental
transfer to fetus.

ARV Drug
Generic Name . . . . | Recommendations for . . .
(Abbreviation) Formulation | Dosing Recommendations Use in Pregnancy PKs in Pregnancy Concerns in Pregnancy
Trade Name

Alternative Agents, continued
Saquinavir 500-mg tablets or | (SQV 1000 mg + RTV 100 mg) PK data on SQV capsules and | Limited PK data on Insufficient data to assess for
(SQv) 200-mg capsules | BID the tablet formulation in capsules and the 500-mg teratogenicity in humans. No evidence
Invirase Unboosted SQV is not pregnancy are limited. RTV- tablet formulation suggest | of teratogenicity in rats or rabbits but
(available as rer::o?r?rzgn ded IS not boosted SQV capsules or SQV | that 1000-mg SQV capsules | low bioavailability limited exposure.

Well tolerated; short-term safety
demonstrated for mothers and infants
for SQV in combination with low-dose
RTV. Baseline ECG recommended
before starting because PR and/or QT
interval prolongations have been
observed and drug is contraindicated
in patients with pre-existing cardiac
conduction system disease.

Use in Special Circumstances

Indinavir

(IDV)

Crixivan
(combined with
low-dose RTV
boosting)

100-, 200-, 400-
mg capsules

With RTV:
(IDV 800 mg + RTV 100-200 mg)
BID

Take without regard to meals.

Not used in pregnancy: Adult
dosage of IDV (without RTV) 800

mg every 8 hours is not
recommended for use in
pregnancy.

Because of twice-daily dosing,
pill burden, and potential for
renal stones, IDV should only
be used when preferred and
alternative agents cannot be
used. Must give as low-dose
RTV-boosted regimen.

Two studies including 18
women receiving 1DV 800
mg TID showed markedly
lower levels during
pregnancy compared with
postpartum, although
suppression of HIV RNA
levels was seen.® 2 Ina
study of RTV-boosted IDV
(400 mg IDV/100 mg RTV
twice daily), 82% of women
met the target trough
level.%3 Minimal placental
transfer to fetus.

No evidence of human teratogenicity
(can rule out 2-fold increase in
overall birth defects).? Theoretical
concern regarding increased indirect
bilirubin levels, which may
exacerbate physiologic
hyperbilirubinemia in neonates, but
minimal placental passage. Use of
unboosted IDV during pregnancy is
not recommended.
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ARV Drug
Generic Name
(Abbreviation)

Trade Name

Formulation

Dosing Recommendations:

Recommendations for
Use in Pregnancy

PKs in Pregnancy®

Concerns in Pregnancy

Use in Special Circumstances, continued

Nelfinavir
(NFV)
Viracept

250-, 625-mg
tablets

50-mg/g oral
powder

1250 mg BID
Take with food.

Not used in pregnancy: Adult
dosage of NFV 750 mg TID is not

recommended for use in
pregnancy.

Given PK data and extensive
experience with use in
pregnancy, NFV might be
considered in special
circumstances for prophylaxis
of transmission in women in
whom therapy would not
otherwise be indicated when
alternative agents are not
tolerated. In clinical trials of
initial therapy in non-pregnant
adults, NFV-based regimens
had a lower rate of viral
response compared with LPV/r-
or EFV-based regimens but
similar viral response to ATV-
or NVP-based regimens.

Adequate drug levels are
achieved in pregnant women
with NFV 1250 mg given twice
daily, although levels are
variable in late pregnancy.**- 6%
%5 1n a study of women in their
second and third trimesters
dosed at 1250 mg twice daily,
women in the third trimester
had lower concentration of NFV
than those in the second
trimester.% In a study of the
new 625-mg tablet formulation
dosed at 1250 mg twice daily,
lower AUC and peak levels
were observed during the third
trimester than postpartum.®®
Minimal to low placental
transfer to fetus.

No evidence of human teratogenicity
(can rule out 2-fold increase in
overall birth defects).?> Well
tolerated; short-term safety
demonstrated for mothers and
infants.
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ARV Drug
Generic Name
(Abbreviation)

Trade Name

Formulation

Dosing Recommendations:

Recommendations for
Use in Pregnancy

PKs in Pregnancy®

Concerns in Pregnancy

Insufficient Data to

Recommend Use

Fosamprenavir
(FPV)

Lexiva (a prodrug
of amprenavir)
(recommended to
be combined with
low-dose RTV
boosting)

700-mg tablet
or 50-mg/mL
oral
suspension

ARV-naive patients:
* FPV 1400 mg BID or

e (FPV 1400 mg + RTV 100-200
mg) once daily or

* (FPV 700 mg + RTV 100 mg)
BID

Pl-experienced patients (once-

daily dosing not recommended):

e (FPV 700 mg + RTV 100 mg)
BID

With EFV:
e (FPV 700 mg + RTV 100 mg)
BID or

e (FPV 1400 mg + RTV 300 mg)
once daily

Tablet:
Take without regard to meals (if
not boosted with RTV tablet).

Suspension:
Take without food.

FPV with RTV tablet:
Take with meals.

Safety and PK data in
pregnancy are insufficient to
recommend routine use during
pregnancy in ARV-naive
patients. Recommended to be
given as low-dose RTV-boosted
regimen.

With RTV boosting, AUC is
reduced during the third
trimester. However, exposure is
greater during the third
trimester with boosting than in
non-pregnant adults without
boosting and trough
concentrations achieved during
the third trimester were
adequate for patients without
PI resistance mutations.®” Low
placental transfer to fetus.

Insufficient data to assess for
teratogenicity in humans. Increased
fetal loss in rabbits but no increase in
defects in rats and rabbits. Limited
experience in human pregnancy.
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ARV Drug
Generic Name
(Abbreviation)

Trade Name

Formulation

Dosing Recommendations:

Recommendations for
Use in Pregnancy

PKs in Pregnancy®

Concerns in Pregnancy

Insufficient Data to Recommend Use, continued

Tipranavir
(TPV)
Aptivus (must be

250-mg capsules
or
100-mg/mL oral

(TPV 500 mg + RTV 200 mg) BID

Unboosted TPV is not
recommended.

Safety and PK data in
pregnancy are insufficient to
recommend routine use during

Limited PK studies in human
pregnancy. Moderate placental
transfer to fetus reported in

Insufficient data to assess for
teratogenicity in humans. No
teratogenicity in rats or rabbits.

combined with solution pregnancy in ARV-naive one patient.% Limited experience in human
low-dose RTV TPV taken with RTV tablets: patients. Must give as low- pregnancy.
boosting) Take with meals. dose RTV-boosted regimen.
TPV taken with RTV capsules or
solution:
Take without regard to meals.
Entry Inhibitors
Insufficient Data to Recommend Use
Enfuvirtide * Injectable— 90 mg (1mL) SQ BID Safety and PK data in Limited PK studies in human Insufficient data to assess for
(T20) supplied as pregnancy are insufficient to pregnancy. No placental teratogenicity in humans. No
Fuzeon lyophilized recommend use during transfer to fetus, based on very | evidence of teratogenicity in rats or
powder pregnancy in ARV-naive limited data.%® % rabbits. Minimal data in human
. 68, 70
« Each vial patients. pregnancy.
contains 108
mg of T20;
reconstitute
with 1.1 mL of
sterile water for
injection for
delivery of
approximately
90 mg/1 mL.
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ARV Drug
Generic Name
(Abbreviation)

Trade Name

Formulation

Dosing Recommendations®

Recommendations for
Use in Pregnancy

PKs in
Pregnancy®

Concerns in Pregnancy

Entry Inhibitors, continued

Insufficient Data to Recommend Use, continued

Maraviroc 150-, 300-mg
(MVC) tablets
Selzentry

* 150 mg BID when given with strong
CYP3A inhibitors (with or without CYP3A
inducers) including Pls (except TPV/r)

¢ 300 mg BID when given with NRTIs,
NVP, RAL, T-20, TPV/r, and other drugs
that are not strong CYP3A inhibitors or
inducers

* 600 mg BID when given with CYP3A
inducers, including EFV, ETR (without a
CYP3A inhibitor)

Take without regard to meals.

Safety and PK data in
pregnancy are insufficient to
recommend use during
pregnancy in ARV-naive
patients.

No PK studies in
human pregnancy.
Unknown placental
transfer rate to fetus.

Insufficient data to assess for
teratogenicity in humans. No
evidence of teratogenicity in rats or
rabbits. Limited experience in
human pregnancy.

Integrase Inhibitors

Use in Special Circumstances

Raltegravir
(RAL)
Isentress

400-mg tablets

400 mg BID

With rifampin:
800 mg BID

Take without regard to meals.

Safety and PK data in
pregnancy are limited; can be
considered for use in special
circumstances when preferred
and alternative agents cannot
be used.

During third trimester,
RAL PK showed
extensive variability
but RAL exposure
was not consistently
altered compared
with postpartum and
historical data. The
standard dose
appears appropriate
during pregnancy.”!
Variable but high
placental transfer to
fetus.”! 72

Insufficient data to assess for
teratogenicity in humans. Increased
skeletal variants in rats, no increase
in defects in rabbits. Limited
experience in human pregnancy.
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Key to Abbreviations: APR = Antiretroviral Pregnancy Registry, ARV = antiretroviral, AUC = area under the curve, BID = twice daily, Cl = confidence interval, CYP = cytochrome P, EC =
enteric coated, ECG = electrocardiogram, FDA = Food and Drug Administration, HBV = hepatitis B virus, IV = intravenous, NNRTI = non-nucleoside reverse transcriptase inhibitor, NRTI
= nucleoside/nucleotide reverse transcriptase inhibitor, Pl = protease inhibitor, PK = pharmacokinetic, PPl = proton pump inhibitor, SQ = subcutaneous injection, TID = three times
daily, WHO = World Health Organization

2 Dosage should be adjusted in renal or hepatic insufficiency (see Adult Guidelines, Appendix B, Table 7).

® Placental transfer categories—Mean or median cord blood/maternal delivery plasma drug ratio:

High: >0.6
Moderate: 0.3-0.6
Low: 0.1-0.3
Minimal: <0.1

¢ Triple-NRTI regimens including abacavir have been less potent virologically compared with Pl-based combination ARV drug regimens. Triple-NRTI regimens should be used only
when an NNRTI- or Pl-based combination regimen cannot be used, such as because of significant drug interactions.

d See Teratogenicity for discussion of efavirenz and risks in pregnancy.
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Recommendations for Use of Antiretroviral Drugs during Pregnancy

The Panel recommends that choice of ARV drug regimens for HIV-infected pregnant women be based on the
same principles used to choose regimens for non-pregnant individuals, unless there are compelling
pregnancy-specific maternal or fetal safety issues associated with specific drugs. The Panel reviews clinical
trial data published in peer-reviewed journals and data prepared by manufacturers for Food and Drug
Administration review related to treatment of HI'V-infected adult women, both pregnant and non-pregnant.
The durability, tolerability, and simplicity of a medication regimen is particularly important for preserving
future options for women who decide to stop medications after delivery and those who meet standard criteria
for initiation of ART per adult guidelines and will continue their regimens after pregnancy. Regimen
selection should be individualized and the following factors should be considered:

comorbidities,

patient adherence potential,

convenience,

potential adverse maternal drug effects,

potential drug interactions with other medications,

results of genotypic resistance testing,

pharmacokinetic (PK) changes in pregnancy,

potential teratogenic effects and other adverse effects on fetuses or newborns, and

experience with use in pregnancy.

Information used by the Panel for recommendations on specific drugs or regimens for pregnant women
include:

Data from randomized, prospective clinical trials that demonstrate durable viral suppression as well
as immunologic and clinical improvement;

Incidence rates and descriptions of short- and long-term drug toxicity of ARV regimens, with special
attention to maternal toxicity and potential teratogenicity and fetal safety;

Specific knowledge about drug tolerability and simplified dosing regimens;
Known efficacy of ARV drug regimens in reducing mother-to-child transmission of HIV;

PK data during the prenatal period. (The physiologic changes of pregnancy have the potential to alter
drug PK. ARV dosing during pregnancy should be based on PK data from studies in pregnant women.
Physiologic changes are not fixed throughout pregnancy but, rather, reflect a continuum of change as

pregnancy progresses, with return to baseline at various rates in the postpartum period.); and

Data from animal teratogenicity studies.

Categories of ARV regimens include:

Preferred: Drugs or drug combinations are designated as preferred for use in pregnant women when
clinical trial data in adults have demonstrated optimal efficacy and durability with acceptable toxicity
and ease of use; pregnancy-specific PK data are available to guide dosing; and no evidence of
teratogenic effects or established association with teratogenic or clinically significant adverse
outcomes for mothers, fetuses, or newborn are present.

Alternative: Drugs or drug combinations are designated as alternatives for initial therapy in pregnant
women when clinical trial data in adults show efficacy but any one or more of the following
conditions apply: Experience in pregnancy is limited; data are lacking on teratogenic effects on the
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fetus; or the drug or regimen is associated with dosing, formulation, administration, or interaction
issues.

*  Use in Special Circumstances: Drug or drug combinations in this category can be considered for
use when intolerance or resistance prohibits use of other drugs with fewer toxicity concerns or in
women who have comorbidities or require concomitant medications that may limit drug choice, such
as active tuberculosis requiring rifampin therapy.

* Not Recommended: Drugs and drug combinations listed in this category are not recommended for
therapy in pregnant women because of inferior virologic response, potentially serious maternal or
fetal safety concerns, or pharmacologic antagonism.

» Insufficient Data to Recommend: The drugs and drug combinations in this category are approved
for use in adults but lack pregnancy-specific PK or safety data or such data are too limited to make a
recommendation for use in pregnancy.

In pregnancy, a combination ARV regimen with at least three agents is recommended for either treatment or
prophylaxis. Recommendations for choice of ARV drug regimen during pregnancy must be individualized
according to a pregnant woman’s specific ARV history and the presence of comorbidities. Some women may
become pregnant and present for obstetrical care while receiving ART for their own health. In these cases,
the choice of active drugs with known safety data in pregnancy may be more limited. In general, women who
are already on a fully suppressive regimen should continue their regimens (see HIV-Infected Pregnant
Women Who Are Currently Receiving Antiretroviral Therapy).

Other HIV-infected women may not be receiving ART at the time they present for obstetrical care. Some
women have never received ARV drugs, and others may have taken ARV drugs for treatment that was
stopped, for prophylaxis to prevent perinatal transmission of HIV in prior pregnancies, or for pre- or post-
exposure prophylaxis. The following sections provide detailed discussions of recommendations based on
maternal ARV history and whether there are maternal indications for therapy.

For ARV-naive women, a combination regimen including two NRTIs and either an NNRTT or a PI (generally
with low-dose ritonavir) would be preferred.

The preferred NRTI combination for ARV-naive pregnant women is zidovudine/lamivudine, based on
efficacy studies in preventing perinatal transmission (see Lessons from Clinical Trials of Antiretroviral
Interventions to Reduce Perinatal HIV Transmission) and extensive experience with safe use in pregnancy.
Alternate regimens can be used in women who are intolerant of zidovudine because of toxicity such as
severe anemia or who have known resistance to the drug.

Tenofovir is a preferred NRTI for non-pregnant women. Data from the Antiretroviral Pregnancy Registry on
1,219 pregnancies with first-trimester exposure to the drug have shown no increase in overall birth defects
compared with the general population.?> Animal studies, however, have shown decreased fetal growth and
reduction in fetal bone porosity, and some studies in infected children on chronic tenofovir-based therapy
have shown bone demineralization in some children. Therefore, tenofovir would be considered an alternative
NRTI during pregnancy for ARV-naive women. For pregnant women with chronic HBV infection, however,
tenofovir in combination with emtricitabine or lamivudine would be the preferred NRTI backbone in a
combination ARV regimen. The combination of stavudine/didanosine should not be used in pregnant women
because fatal cases of lactic acidosis and hepatic failure have been reported in women who received this
combination throughout pregnancy.

In addition to the two NRTIs, either an NNRTT or a PI would be preferred for combination regimens in ARV-
naive pregnant women. Efavirenz, the preferred NNRTI for non-pregnant adults, is not recommended for
initiation in ARV-naive women in the first trimester because of concerns related to teratogenicity (see
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Teratogenicity). Non-pregnant women of childbearing potential should undergo pregnancy testing before
initiation of EFV and counseling about the potential risk to the fetus and desirability of avoiding pregnancy
while on EFV-containing regimens. Alternate ARV regimens that do not include EFV should be strongly
considered in women who 1) are planning to become pregnant or 2) are sexually active and not using
effective contraception, assuming these alternative regimens are acceptable to the provider and are not
thought to compromise the health of the woman. Because the risk of neural tube defects is restricted to the
first 5-6 weeks of pregnancy and pregnancy is rarely recognized before 46 weeks of pregnancy, and
unnecessary ARV drug changes during pregnancy may be associated with loss of viral control and increased
risk of perinatal transmission, EFV may be continued in pregnant women receiving an EFV-based regimen
who present for antenatal care in the first trimester, provided there is virologic suppression on the regimen
(see HIV-Infected Pregnant Women Who are Currently Receiving Antiretroviral Treatment). Initiation of
efavirenz can be considered after the first trimester, based on clinical indication, but current data are limited
in defining the safety of this use. Nevirapine would be the preferred NNRTI for ARV-naive pregnant women
with CD4-cell counts <250 cells/mm?, and it can be continued in ARV-experienced women already receiving
a nevirapine-based regimen, regardless of CD4-cell count. In general, nevirapine should not be initiated in
treatment-naive women with CD4-cell counts >250 cells/mm? because of an increased risk of symptomatic
and potentially fatal rash and hepatic toxicity (see Special Considerations Regarding the Use of Antiretroviral
Drugs by HIV-Infected Pregnant Women and their Infants). Elevated transaminase levels at baseline also
may increase the risk of nevirapine toxicity.”® Safety and PK data on etravirine and rilpivirine in pregnancy
are insufficient to recommend use of these NNRTT drugs in ARV-naive women.

Lopinavir/ritonavir and atazanavir with low-dose ritonavir boosting are the preferred PI drugs for use in
ARV-naive pregnant women, based on efficacy studies in adults and experience with use in pregnancy (see
Table 5 for dosing considerations). Alternative PIs include ritonavir-boosted saquinavir or darunavir,
although experience is more limited with these regimens in pregnancy.® 77 Nelfinavir can be considered in
special circumstances when used solely for prophylaxis of perinatal transmission in ARV-naive women for
whom therapy would not otherwise be indicated and who cannot tolerate alternative agents. PK data and
extensive clinical experience do exist for nelfinavir in pregnancy, but the rate of viral response to nelfinavir-
based regimens was lower than lopinavir/ritonavir or efavirenz-based regimens in clinical trials of initial
therapy in non-pregnant adults. Indinavir also can be considered in special circumstances for women in
whom preferred or alternative drugs cannot be used. Indinavir may be associated with renal stones and has a
higher pill burden than many other PI drugs. Data on use in pregnancy are too limited to recommend routine
use of fosamprenavir and tipranavir in pregnant women, although they can be considered for women who are
intolerant of other agents.

Safety and PK data in pregnancy are insufficient to recommend use of the entry inhibitors enfuvirtide and
maraviroc in ARV-naive women during pregnancy. Use of these agents can be considered for women who
have failed therapy with several other classes of ARV drugs after consultation with HIV and obstetric
specialists.

Data on the integrase inhibitor raltegravir during pregnancy are limited but increasing; ART regimens
including raltegravir can be considered for use in pregnancy in special circumstances when preferred and
alternative agents cannot be used.”! 7% 74.76.77

Although data are insufficient to support or refute the teratogenic risk of ARV drugs when administered
during the first trimester, information to date does not support major teratogenic effects for the majority of
such agents. (For further data, see www.APRegistry.com.) However, certain drugs are of more concern than
others—for example, efavirenz should be avoided during the first trimester when possible (see Supplement:

Safety and Toxicity of Individual Antiretroviral Drugs in Pregnancy).
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Table 5 provides recommendations for use of specific ARV drugs in pregnancy and data on PK and toxicity
in pregnancy. Table 6 summarizes management recommendations for the mothers and infants in a variety of

clinical scenarios.

Table 6. Clinical Scenario Summary Recommendations for Antiretroviral Drug Use by Pregnant HIV-
Infected Women and Prevention of Perinatal Transmission of HIV-1 in the United States (page 1 of 4)

Clinical Scenario

Recommendations

Non-pregnant HIV-infected women of
childbearing potential (sexually active
and not using contraception) who have
indications for initiating antiretroviral
therapy (ART)

Initiate combination antiretroviral (ARV) drug therapy as per adult treatment
guidelines. When feasible, include one or more nucleoside reverse transcriptase
inhibitors (NRTIs) with good placental passage as a component of the ARV
regimen.

* Exclude pregnancy and ensure access to effective contraception for sexually
active women before starting treatment with efavirenz; alternative ART regimens
that do not include efavirenz should be strongly considered in women who are
planning to become pregnant. Emphasize need for women on efavirenz to review
their regimens with their providers before discontinuing contraception.

HIV-infected women on ART who
become pregnant

Women:

¢ [n general, in women who require treatment, ARV drugs should not be stopped
during the first trimester or during pregnancy.

» Continue current combination ARV regimen, assuming the regimen is tolerated
and effective in successfully suppressing viremia.

* Perform HIV ARV drug-resistance testing in women on therapy who have
detectable viremia (that is, >500—1,000 copies/mL).

* Continue the ART regimen during the intrapartum period (if oral zidovudine is
part of the antepartum regimen, and a woman’s viral load is >400 copies/mL, the
oral zidovudine component of her regimen should be stopped while she receives
zidovudine as an intravenous continuous infusion® during labor and other ARV
agents are continued orally) and postpartum.

* Schedule cesarean delivery at 38 weeks if plasma HIV RNA remains >1,000
copies/mL near the time of delivery.

Infants:

« Start zidovudine as soon as possible after birth and administer for 6 weeks.®
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Table 6. Clinical Scenario Summary Recommendations for Antiretroviral Drug Use by Pregnant HIV-
Infected Women and Prevention of Perinatal Transmission of HIV-1 in the United States (page 2 of 4)

Clinical Scenario Recommendations

HIV-infected pregnant women who are | Women: Perform HIV ARV drug-resistance testing before initiating combination
ARY naive ARV drug therapy and repeat after initiating therapy if viral suppression is
suboptimal (<1 log drop after 4 weeks on ARVS). If HIV is diagnosed late in
pregnancy, the ARV regimen should be initiated promptly without waiting for the
results of resistance testing.

e |nitiate combination ARV regimen.

- Delayed initiation of ARVs until after the first trimester can be considered in
women with high CD4 T-lymphocyte (CD4-cell) counts and low HIV RNA
levels, but earlier initiation may be more effective in reducing perinatal
transmission of HIV. Benefits of first trimester use must be weighed against
potential fetal effects of first-trimester exposure.

- Avoid initiation of efavirenz or other potentially teratogenic drugs in the first
trimester and drugs with known adverse potential for mother throughout the
pregnancy.

- When feasible, include one or more NRTIs with good placental passage
(zidovudine, lamivudine, emtricitabine, tenofovir, or abacavir) in the ARV
regimen.

- Use nevirapine as a component of the ARV regimen only in women who have
CD4-cell counts <250 cells/mm?. Because of the increased risk of severe
hepatic toxicity, use nevirapine in women with CD4-cell counts >250
cells/mm? only if the benefit clearly outweighs the risk.

* Continue the combination regimen intrapartum. Continuous infusion zidovudine®
should be administered to HIV-infected women with HIV RNA >400 copies/mL
(or unknown HIV RNA) near delivery, regardless of antepartum regimen or mode
of delivery. If oral zidovudine is part of the antepartum regimen, and a woman’s
viral load is >400 copies/mL, the oral zidovudine component of her regimen
should be stopped while she receives zidovudine as an intravenous continuous
infusion® during labor while other ARV agents are continued orally and
postpartum.

e Schedule cesarean delivery at 38 weeks if plasma HIV RNA remains >1,000
copies/mL near the time of delivery.

* Evaluate need for continuing the combination regimen postpartum. Following
delivery, considerations for continuation of the mother’'s ARV regimen are the
same as in other non-pregnant individuals (see General Principles Regarding
Use of Antiretroviral Drugs in Pregnancy). If treatment is to be stopped and the
regimen includes a drug with a long half-life, such as a non-nucleoside reverse
transcriptase inhibitor [NNRTI]), continue NRTIs for at least 7 days after
stopping NNRTI (see Stopping Antiretroviral Therapy and Prevention of
Antiretroviral Drug Resistance).

Infants:

« Start zidovudine as soon as possible after birth and administer for 6 weeks.”
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Table 6. Clinical Scenario Summary Recommendations for Antiretroviral Drug Use by Pregnant HIV-
Infected Women and Prevention of Perinatal Transmission of HIV-1 in the United States (page 3 of 4)

Clinical Scenario

Recommendations

HIV-infected pregnant women who are
ARY experienced but not currently
receiving ARV drugs

Women:

« Obtain full ARV drug history, including prior resistance testing, and evaluate
need for ART for maternal health.

* Test for HIV ARV drug resistance before reinitiating ARV prophylaxis or therapy
and retest after initiating combination ARV regimen if viral suppression is
suboptimal (<1 log drop after 4 weeks on ARVs). If HIV is diagnosed late in
pregnancy, the ARV regimen should be initiated promptly without waiting for the
results of resistance testing.

* |nitiate a combination ARV regimen (that is, at least three drugs), with the
regimen chosen based on results of resistance testing and history of prior
therapy.

- Delayed initiation of ARV until after the first trimester can be considered in
women with high CD4-cell counts and low HIV RNA levels, but earlier
initiation of prophylaxis may be more effective in reducing perinatal
transmission of HIV. Benefits of first trimester use must be weighed against
potential fetal effects of first-trimester exposure.

- Avoid initiation of efavirenz or other potentially teratogenic drugs in the first
trimester and drugs with known adverse potential for the mother throughout
the pregnancy.

- When feasible, include one or more NRTIs with good transplacental passage
(zidovudine, lamivudine, emtricitabine, tenofovir, or abacavir) as a
component of the ARV regimen.

- Use nevirapine as a component of therapy in women who have CD4-cell
counts >250 cells/mm? only if the benefit clearly outweighs the risk because
of the drug’s association with an increased risk of severe hepatic toxicity.

* Continue the combination regimen intrapartum. Continuous infusion zidovudine®
should be administered to HIV-infected women with HIV RNA >400 copies/mL
(or unknown HIV RNA) near delivery, regardless of antepartum regimen or mode
of delivery. If oral zidovudine is part of the antepartum regimen, and a woman’s
viral load is >400 copies/mL, the oral zidovudine component of her regimen
should be stopped while she receives zidovudine as an intravenous continuous
infusion® during labor while other ARV agents are continued orally.

e Evaluate need for continuing the combination regimen postpartum. Following
delivery, considerations for continuation of the mother’s ARV regimen are the
same as in other non-pregnant adults (see General Principles Regarding Use of
Antiretroviral Drugs in Pregnancy). If treatment is to be stopped and the regimen
includes a drug with a long half-life, such as NNRTIs, continue NRTIs for at least
7 days after stopping NNRTIs (see Stopping Antiretroviral Therapy and
Prevention of Antiretroviral Drug Resistance).

¢ Schedule cesarean delivery at 38 weeks if plasma HIV RNA remains >1,000
copies/mL near the time of delivery.

Infant:

« Start zidovudine as soon as possible after birth and administer for 6 weeks.”
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Table 6. Clinical Scenario Summary Recommendations for Antiretroviral Drug Use by Pregnant HIV-
Infected Women and Prevention of Perinatal Transmission of HIV-1 in the United States (page 4 of 4)

Clinical Scenario Recommendations

HiV-infected women who have received | Women: Give zidovudine as continuous infusion® during labor.

no ARV hefore labor
Infants: Infants born to HIV-infected women who have not received antepartum

ARV drugs should receive prophylaxis with a combination ARV drug regimen
started as close to the time of birth as possible. Zidovudine® given for 6 weeks
combined with three doses of nevirapine in the first week of life (at birth, 48 hours
later, and 96 hours after the second dose) has been shown to be effective in a
randomized controlled trial and less toxic than a three-drug regimen with
nelfinavir and lamivudine for 2 weeks and 6 weeks of zidovudine. The two-drug
regimen is preferred because of lower toxicity and because nelfinavir powder is no
longer available in the United States (see Infant Antiretroviral Prophylaxis and
Table 9).

» Evaluate need for initiation of maternal therapy postpartum.

Infants born to HIV-infected women e Infants born to HIV-infected women who have not received antepartum ARV
who have received no ARV before or drugs should receive prophylaxis with a combination ARV drug regimen started
during labor as close to the time of birth as possible. Zidovudine® given for 6 weeks

combined with three doses of nevirapine in the first week of life (at birth, 48
hours later, and 96 hours after the second dose) has been shown to be effective
in a randomized controlled trial and less toxic than a three-drug regimen with
nelfinavir and lamivudine for 2 weeks and 6 weeks of zidovudine. The two-drug
regimen is preferred because of lower toxicity and because nelfinavir powder is
no longer available in the United States (see Infant Antiretroviral Prophylaxis and
Table 9).

» Evaluate need for initiation of maternal therapy postpartum.

Key to Abbreviations: ARV = antiretroviral; ART = antiretroviral therapy; IV = intravenously; NRTI = nucleoside reverse
transcriptase inhibitor; NNRTI = non-nucleoside reverse transcriptase inhibitor

4 Zidovudine continuous infusion: 2 mg/kg zidovudine IV over 1 hour, followed by continuous infusion of 1 mg/kg/hour until
delivery.

b Zidovudine dosing for infants varies by gestational age — see Table 9.
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HIV-Infected Pregnant Women Who Have Never Received Antiretroviral Drugs
(Antiretroviral Naive) (Last updated July 31, 2012; last reviewed July 31, 2012)

Panel’s Recommendations

e Al HIV-infected pregnant women should receive a potent combination antiretroviral (ARV) regimen to reduce the risk of
perinatal transmission of HIV (Al). The choice of regimen should take into account current adult treatment guidelines,
what is known about the use of specific drugs in pregnancy, and the risk of teratogenicity (Table 5).

* The decision as to whether to start the regimen in the first trimester or delay until 12 weeks’ gestation will depend on CD4
T-lymphocyte (CD4-cell) count, HIV RNA levels, and maternal conditions such as nausea and vomiting (Alll). Earlier
initiation of a combination ARV regimen may be more effective in reducing transmission, but benefits must be weighed
against potential fetal effects of first-trimester drug exposure.

e Combination ARV regimens should include a dual nucleoside reverse transcriptase inhibitor (NRTI) backbone that
includes one or more NRTIs with high levels of transplacental passage (zidovudine, lamivudine, emtricitabine, tenofovir,
or abacavir) (All).

e ARV drug-resistance studies should be performed before starting the ARV regimen if HIV RNA is above the threshold for
resistance testing (that is, >500-1,000 copies/mL) (see Antiretroviral Drug Resistance and Resistance Testing in
Pregnancy) (Al). If HIV is diagnosed later in pregnancy the ARV regimen should be initiated promptly without waiting for
the results of resistance testing (BIII).

 Nevirapine can be used as a component of the ARV regimen in pregnant women with CD4 cell counts <250 cells/mm?. In
pregnant women with CD4 cell counts >250 cells/mm?, however, nevirapine should be used only if the benefit clearly
outweighs the risk because the drug is associated with an increased risk of hepatic toxicity (All).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or
more well-designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; 11l = Expert opinion

Pregnant women with HIV infection should receive standard clinical, immunologic, and virologic evaluation.

They should be counseled about and offered combination antiretroviral (ARV) regimens containing at least 3
drugs for prevention of perinatal transmission of HIV. Use of an ARV regimen that successfully reduces
plasma HIV RNA to undetectable levels substantially lowers the risk of perinatal transmission of HIV,
lessens the need for consideration of elective cesarean delivery as an intervention to reduce risk of
transmission, and reduces risk of ARV drug resistance in the mother. In an analysis of perinatal transmission
in 5,151 HIV-infected women between 2000 and 2006 in the United Kingdom and Ireland, the overall
mother-to-child transmission rate was 1.2%. A transmission rate of 0.8% was seen in women on ARV drugs
for at least the last 14 days of pregnancy, regardless of the type of ARV regimen or mode of delivery.! After
adjustment for viral load, mode of delivery, and sex of the infant, longer duration of use of ARV drugs was
associated with reduced transmission rates.

The ARV regimen used in pregnancy generally should consist of two nucleoside reverse transcriptase
inhibitors (NRTIs) plus a non-nucleoside reverse transcriptase inhibitor (NNRTI) or protease inhibitor (PI),
consistent with the pri